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ABSTRACT
In 1991 the Malaysian government launched a long term plan known as Vision 2020 it
emphasized building capability in technology. Building this capacity also requires
building Malaysia’s human capital, something which various critics have suggested
Malaysia has been not doing adequately. In response to these concerns, Malaysia has
started to invest heavily in programs to develop its human capital. Investments have
been focused particularly on higher education. This has been done by increasing
university student intake, increasing funds for education and skills development
programs, and the creation of skills development funds. This thesis works in the context
of these concerns about the best ways to promote innovation and human capital
development in Malaysia. It provides: an overview and analysis of the key literatures
relevant to innovation and human capital development, an overview of the economic and
political history of Malaysia in relation to questions of innovation and human capital
formation, an original case study looking at the relationship between three different
styles of institutions representing three different skills acquisition modes, i.e. a public
university (University of Malaysia),

a large local corporation (Tenaga Nasional

Berhad), and an industry–public sector initiative (Penang Skills Development Centre),
and concludes, by offering some suggestions for ways that strategies to generate human
capital in Malaysia might be improved. Five key challenges were identified in terms of
developing strategies to enhance human capital formation in Malaysia: (1) effectively
managing ethnic diversity, (2) encouraging collaboration and networking between key
institutions, (3) encouraging the development of key government support institutions, (4)
enhancing worker satisfaction and other strategies to stop the ‘drain’ of skilled labour
out of Malaysia, and (5) matching knowledge and skills gained in formal university
settings with the demands of industry. This analysis will be set against growing preoccupations amongst policy makers and academics concerning the relevance of the
ongoing role of the public university relative to other institutions where skills may be
created, and how such institutions can interact most effectively. It will also pay special
attention to the ways that the Malaysian National Innovation System (NIS) has been
shaped by government policies which have evolved to deal with the longer standing
13

challenges of Malaysia’s ethnic diversity and more recent challenges of dealing with
rapid technological and economic change.
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CHAPTER 1
INTRODUCTION

1.1

INTRODUCTION

Investment made in technological based activity is a strong indicator of a countries
economic success (Nelson, 2008) and innovation is the major factor in maintaining its
competitive advantage (Coombs, Savioti & Walsh, 1987 and Schumpeter, 1943). About
50 percent of economic development of developed countries results from high
investment in technology and about 30 percent of growth in East Asian countries is
contributed to by technologically based activity (Kondo, 2001). For these countries, the
use of technology has helped drive the creation of new products, services and processes
that contribute to productivity growth (Dahlman, 2007).

In 1991 the Malaysian government launched a long term plan known as Vision 2020, it
marked a structural transformation in the Malaysian economy. Vision 2020 emphasized
building capability in technology with the aim of Malaysia becoming a fully developed
country by the year 2020. The cultivation of science and technology for economic
growth implies the increase of knowledge and technological learning involved in
economic activities and a leading role to be played by skilled human capital. Fleming
and Søborg (2010) have claimed that the development of skilled human capital in
Malaysia has nevertheless been insufficient to cater for these demands.

It [Malaysia] has successfully set up “hard” infrastructure projects (industrial
zones, industrial parks, communication networks, Multimedia Supercorridor
etc.), but it has faced greater difficulties in carrying out “soft” infrastructure
17

projects (the knowledge and skill formation as such in education and skill
formation as such in education and human resource development) underpinning
the transformation to a more knowledge- based economy. A successful outcome
of these projects depends on the one hand upon recruitment to the educational
sector, particularly vocational and tertiary education and labour market related
training courses, and, on the other hand, upon the reshaping of skills and
upgrading initiatives (p279).

Supporting these views Ghosh (2000) has argued that skilled human capital development
is crucial for Malaysia to assist in the assimilation, innovation and diffusion of new
technology and assist in technological adaptation.

Despite these warnings Malaysia is facing a shortage of supply of human capital and is
unable to fulfill market demand, this situation is getting worse with the so called ‘brain
drain’ problem where Malaysian professionals prefer to serve abroad because of better
career opportunities and more conducive working environments (Kondo, 1999,
Thiruchelvam, Kamarul Zaman & Koh, 2004 and Kok & Say, 2010).

In response to these concerns, Malaysia has started to invest heavily in programs to
enhance and sustain its skilled human capital. Investments have been focused
particularly on higher education. This has been done by increasing university student
intake, increasing funds for education and skills development programs, and the creation
of skills development funds.

These responses can be illustrated by initiatives such as the Malaysian government
under the Eight Malaysian Plan (2001-2005) allocated RM116 million to fund the
National Science Fellowship (NSF), the Post-Doctoral Research Fellowship, Post18

Graduate Grant Scheme for In-Service Personnel, Training Specialist and Consultant
Grant Scheme and Attachment for Researchers with another RM61 million allocated to
public institutions of higher education to fund post-graduate students in key technology
areas (Malaysia, 2006). The government has set a target for Malaysia, that by 2020 it
should have 100 scientists and technologists per 10,000 of the labour force (Malaysia,
Ministry of Science, Technology and Innovation 2008).

This study works in the context of these concerns about the best ways to promote
innovation and human capital development in Malaysia. The thesis will provide: an
overview and analysis of the key literatures relevant to innovation and human capital
development, an overview of the economic and political history of Malaysia in relation
to questions of innovation and human capital formation, an original case study looking
at the relationship between three different styles of institutions representing three
different skills acquisition modes, i.e. a public university, a large local corporation and
an industry–public sector initiative, and conclude, by offering some suggestions for
ways that strategies to generate human capital in Malaysia might be improved.

This analysis will be set against growing pre-occupations amongst policy makers and
academics concerning the relevance of the ongoing role of the public university relative
to other institutions where skills may be created, and how such institutions can interact
most effectively. It will also pay special attention to the ways that the Malaysian
National Innovation System (NIS) has been shaped by government policies which have
evolved to deal with the longer standing challenges of Malaysia’s ethnic diversity and
19

more recent challenges of dealing with rapid technological and economic change and
globalization.

Although there are several literatures which have studied human capital development in
relation to skills acquisition in Malaysia, most of the previous research has emphasized
the economic values of human capital, focussing on employment, salary growth, and
worker’s and firms’ performance (Ziderman & Horn, 1995, Xiao & Tsang, 1999, Rasiah,
2002, Xiao, 2002; Xiao & Lo, 2003 and Verhaest & Omey, 2009). Less attention has
been given to considering the role of the NIS in skills development and comparison of
the strategies adopted by institutions offering different modes of skill acquisition. This
thesis will help to fill these gaps in the literature.

20

CHAPTER 2
LITERATURE REVIEW

2.1

INTRODUCTION

This chapter provides an overview of studies that have been undertaken in explaining the
connections between technological development and human capital. The discussion
presented in this chapter is divided into three parts. Part 1 elaborates on the relationship
between technological development and managing innovation. Part 2 relates human
capital to skill development. Part 3 examines two skill acquisition modes – formal
education and learning at the workplace.

PART 1

TECHNOLOGICAL

DEVELOPMENT

AND

MANAGING

INNOVATION
This first section looks at technological development and the importance of managing
innovation. Technology is the major contributor in sustaining economic growth. It is the
key towards enhancing economic performance and the major source of competitive
advantage. The capability to adopt or create new technology is very much dependent on
successfully managing the innovation process. In this section, the notion of innovation
systems, one of the mechanisms used in explaining the managerial side of technology is
discussed.

2.2

TECHNOLOGICAL DEVELOPMENT

There are two models of economic growth theory that have been used by economists in
21

explaining economic development: neoclassical growth theory and endogenous growth
theory. The neoclassical theory, which was pioneered by Solow (1956), has emphasized
the importance of physical capital, labour and capital as the key factors of the production
system. Technology change is considered an exogenous factor that grows at a constant
rate and is essential for long-term economic growth.

However, in the 1980s, a new economic growth theory emerged. The endogenous theory
(Lucas, 1988, Romer, 1986, 1990 and Aghion & Howitt, 1999) was developed in
response to criticisms of the neoclassical theory. This is because in neoclassical theory,
although technological progress is considered as the engine of economic growth, there is
no explanation of the process of technological growth. In endogenous theory, long term
economic growth is driven by the accumulation of knowledge, productivity, education,
human capital, innovation and research and development (R&D). The implications of
this new growth theory are that skill, knowledge and technological change will promote
economic growth. Investment in people, meanwhile, plays a key role in the acquisition
of technological knowledge. 1 The main idea is nations can expand their technological
knowledge base through promoting the development of high quality human capital.

The Organization for Economic Co-operation and Development’s (OECD) report,
Technology, Productivity and Job Creation (1996a), describes the importance of
technological knowledge in maximizing a nation’s economic performance in the
following terms:
1

Romer’s conclusion in his Endogenous Technological Change (1990), “The main conclusions are that
the stock of human capital is devoted to research in equilibrium, that integration into world markets will
increase growth rates, and that having a large population is not sufficient to generate growth” (S71).
22

In the long run, knowledge, particularly technological knowledge is the main
source of economic growth and improves in the quality of life. Nations who
develop and manage effectively their knowledge assets perform better. This
strategic role of knowledge underlies increasing investment, which are growing
more rapidly than physical investments (Cited in Margison, 1999, p29).

In the World Bank report, Global Economic Prospect 2008: Technology Diffusion in the
Developing World (2008), technology is described as the tools to improve the production
and marketing of products and services. It is crucial to increase income and one of the
factors that determines the success of a country. According to Pack and Westphal,
(1986) technology is not only about tools but it also includes the institutions and skills,
which are essential in transforming the inputs into outputs. Technological development
is derived from a mix of a long process of trial and error and from research and
development activities directed at the objective of creating specific devices for specific
purposes (Sharp & Pavitt, 1993).

Rosenberg (1982) defined technological development as the introduction of new
processes that reduce the cost of producing products and services. It comprises of
knowledge that allows the creation of a higher volume, or better quality, output with
available resources. For Rosenberg, development in technology is significant for
productivity and shapes economic growth. It is the factor that stimulates hightechnology industries. He uses electricity invention as an example, where the reduction
of power generation costs has advanced the industrial sector.

Zuscovitch (1986) expands on Rosenberg’s views of technological development as a
23

process that is derived from various innovative activities. He explains technological
development according to three dynamics. Firstly, there is the ‘generic dynamic’ where
technological growth is derived from knowledge used in finding ways to solve technical
problem. Second there is the ‘industrial dynamic’ where technological growth emerges
from industrial activity and finally, the ‘inter-industry dynamic’ where technological
development takes place when a new technology is developed as the result of another
technological advance.

Consistent with Rosenberg and Zuscovitch, the Ministry of Science, Technology and
Innovation, Malaysia (MOSTI) defines innovation as:

…that set of distinct institutions which jointly and individually contribute to the
development and diffusion of new technologies and which provide the
framework within which governments form and implement policies to influence
the innovation process. As such, it is a system of interconnected institutions to
create, store and transfer the knowledge and skills which define new
technologies (cited in Suriah, 2007, p166).

The definition of innovation is not limited to a technology alone. Economists define
innovation as the behaviour that leads to the success of the market, alternatively
sociologists focus on innovation as activities that are needed to maintain socio-technical
systems (Sundbo, 1998). In this light Sundbo (1998) has observed the way the historical
changes in the processes of innovation have influenced the development of innovation
theories’. Sundbo in his book The Theory of Innovation (1998) indicates that innovation
theories have passed through three different paradigms. The first is the entrepreneur
paradigm, second, the technology-economics paradigm and the third, the strategic
paradigm. The first innovation theory, introduced in the 19th century has the entrepreneur
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paradigm as the centre of the theory. This theory was pioneered by Gabriel Tarde (18431904) who emphasised on entrepreneurship as the factor that contributes to the existing
innovative activities. The second innovation theory was based on the technology
economics paradigm. This theory introduced by Joseph Schumpeter during the 1930s
explained the relations between innovation development and economic growth. One
similarity between the first theory and Schumpeter’s theory is that both focus on the
entrepreneur as the agent of innovation process. According to Sundbo, the third
innovation theory appeared in the 1980s and during this period science and technology
were given greatest emphasis in providing the basis for a company’s production activity.
Research and development was widely adopted and research centres were extensively
developed. The role of university and research laboratories was becoming significant. In
this theory, innovative activity is the result of an organizations involvement in
innovation as part of its corporate strategy. The emphasis in current innovation theories
linking R&D activities to productivity growth has been supported by Edward Mansfield
(cited in Salter and Martin, 2001). A 15 years study done by Mansfield on 76 United
States’ (US) firms had found that 11 percent of new products and 9 percent of new
processes cannot be developed without R&D activity.

Marinova and Phillimore (2003) have also provided an overview of the key features of
innovation studies. They present six models of innovation conforming to different recent
historical periods. The first generation is the ‘black box model’. Derived in the 1950s,
this model stressed the importance of actions undertaken to promote innovation, and the
effects brought by innovation, without giving much attention to the process of
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innovation itself. In other words, the mechanism of innovation remained in the black
box. As explained by Marinova and Phillimore (2003):

Money invested in R&D (input into the black box) will generate, as a rule thumb,
a new technological products (outcomes) but economist do not need to analyze
the actual mechanism of transformation (p45).

In the ‘black box model’, innovation is important for economic growth, hence industry
tends to focus on innovative activity as the main source of productivity. Nevertheless, in
the model, there is no explanation given for the relationship between science, technology
and industrial development. The second generation appeared in 1960s and 1970s with
the application of ‘linear models’ of innovation. In this model processes of researcher
activity were given more attention. It also relied on the idea of ‘technology push’ since
new products and processes generated from innovation were interpreted as key factors
driving marketplaces and demand (Marinova & Phillimore, 2003).

More recently a third generation of models explaining innovation emerged with greater
attention being provided to explaining innovation as a much more dynamic multidirectional process featuring greater interaction between different communities and
agents. In a sense innovation was described as a loop process that involves
communication between the different players. In these ‘interactive models’, innovation
is a dynamic process that is not the end phase of activity but can occur at any phase of
the process.
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According to Marinova and Philimore these interactive models had deficiencies in
accounting for differences in terms of industry performance and innovation success. In
other words, even when firms have good interactions within the innovation process,
there are still different levels of performance and outcomes. This has raised questions,
and the introduction of the fourth model in the 1990s which has expanded on the idea of
‘interactive models’. The model, known as the ‘system model’ stresses that innovation
success is influenced by a system of networking between different players in the
innovation process. It emphasized not only interactions but also cooperation among
players. All players involved in innovation are assumed to be part of a system where
they collaborate with each other to enhance technological outputs. The National
Innovation System (NIS) is one of the highlights of the model. (NIS theory will be
discussed in more detail below). Marinova and Philimore suggest that whilst system
models represent significant improvements on past models still require significant
further investigation of the processes involved in networking:

The potential of networks in promoting innovation compared to that of large
firms is not always clearly understood. Networks are generally very dynamic,
and there is not much evidence of how long they last. Their competitive
advantages may be easily lost if (or when) some firms become larger, quit the
network and/or take over other firms. Trust building is a crucial component in
the networked innovation, and the ways to achieve and sustain this are not
always clear. The mechanisms of simultaneous cooperation and competition
within the network (be it in different areas or on different projects) also require
further investigation and understanding (Marinova & Phillimore, 2003, p48).

A fifth ‘evolutionary model’ has been developed to help fill these gaps. In this model
innovation is seen as changing process influenced by historical background, social
behavior and communication between people and organizations. Imperfect information
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can affect the process of innovation. This model also accepts uncertainty of technology
as an important characteristic of technological development. In this model there is
concern with what constitutes a conducive environment for innovation with special
interest in things like the development of learning processes that may be needed for
innovators to address these contingencies.
The final, sixth, model is the ‘innovative milieux’. It focuses on innovative culture as a
combination of generic ‘know how’, specific competencies, and geographical/
geopolitical elements as the determinant factors of innovation success. Basically, this
model adopts networking and linkages such as those emphasized in ‘the system models’
and ‘evolutionary models’, except it adds location as an essential component for
technological development.

The six models of innovation explained above show a chronology of innovation
phenomenon from a linear process to interactive activity. In other words, recent models
of innovation emphasize effective networking between different organizations within the
innovation infrastructure as critical for successful innovation. Marinova and Phillimore
(2003) remark:

Hence while all the models discussed here stem at least in part from an interest
on how innovation occurs in the firm, the explanatory factors have broadened out
markedly. Innovation models have moved from a concentration on factors
wholly or to a greater or lesser degree within the control of firm (i.e. R&D
management, marketing, financial resources, etc.) to factors external to the firms,
so that the networks of firms, government institutions and policies, and even
culture and geography, have become relatively important (p51).
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Consistent with Marinova and Philimore’s work, the Lemelson-MIT Program report
(2003) on the relationship between innovation and development highlights the
importance of systemic innovation planning that consists of interaction between diverse
stakeholders to stimulate economically sustainable development. They suggest that
employing appropriate innovation strategies is capable of grooming poor countries into
rich nations. Within this framework they describe three varieties of innovation strategies
for national growth in developing countries; copycat, piggyback and leapfrog
(Lemelson-MIT, 2003). Countries like Japan, Korea and China have practiced the first
strategy, the copycat technique. Because of this imitative action, these countries are
among the world’s economic leaders. They imitate technologies and techniques from
technologically advanced countries such as the US and improve them. The second
strategy is ‘piggy-backing’ this involves starting with the promotion of manufacturing
and providing services for rich countries and later adapting these technologies to the
local environment. India is one of the countries that have adopted this method. Thirdly,
innovation can also employ the leap-frog approach. In this approach the country skips
over technologies that are inappropriate in a given place and time and adopts a more
sustainable solution. By adopting the leap-frog technique the country can properly plan
the development of new technology. Countries like Finland have adopted this leap-frog
model. Any of these three ways of innovation adoption can contribute to the rapid
development of innovation process in a country. The decision to utilize a suitable
approach depends on adequate knowledge resources and access to them.
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2.3

NATIONAL SYSTEM OF INNOVATION

The most well-known framework showing the networking between institutions or actors
involved in the innovation processes in a country is known as the National Innovation
System (NIS). 2 According to the OECD (1997), “understanding the linkages among
actors involved in innovation is key to improving technology performance” (p9). The
concept of the NIS was pioneered by Freeman (1987). He defined NIS as “the network
of institutions in the public and private sectors whose activities and interactions initiate,
import, modify and diffuse new technologies” (p1). Freeman proposed interaction
between the government, universities and industry in relation to the establishment of the
system. He emphasizes four major elements for effective interaction; the role of policy 3,
R&D activity, human capital and the structure of firms. Lundvall (1992) and Nelson
(1993) later expanded the study of NIS’s. Both authors focus on the factors that
influence the processes of innovation. For Lundvall (1992), the system of innovation is
“constituted by elements and relationships which interact in the production, diffusion
and use of new, and economically useful, knowledge” (p2). It is a social system with
interactive learning as it central activity. Nelson (1993) on the other hand, focuses on the
interaction within institutions that enable the innovative performance in a country.
Sharing similar thoughts with Freeman, Nelson also suggests the centrality of human
2

Lundvall and Tomlinson (2000) explain on the concept of ‘innovation system’, “the concept of
‘innovation system’ was introduced in a booklet on user-producer interaction in the middle of the 80s
(Lundvall 1995:55) to capture the relationships and interactions between R&D-laboratories and
technological institutes, on the other hand, and the production system, on the other hand. The first widely
diffused publication that used the concept of a ‘national innovation system’ was the analysis of Japan by
Christopher Freeman (1987). The concept was definitely established in the innovation literature as a result
of the collaboration between Freeman (1988), Nelson (1988) and Lundvall (1988) in the collection work
on Technology and Economic Theory (Dosi et al., 1988). The concept has been further developed
analytically and empirically in Lundvall (ed.) (1992) and Nelson (ed.) (1993)” (p2). Please see Lundvall
and Tomlinson (2000) for further reading on this topic.
3
Policy in this sense is not only policy on science and technology, but includes all governmental policies
that provide the foundation to the system of innovation.
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capital as an element that ‘glues’ the various parts of the NIS together

4

The key word for NIS is knowledge (Edquist, 2004, Singh, 2004 and Berger & Diez,
2006). It involves the creation, diffusion and absorption of knowledge within the
organizations and institutions involved in the economic system of a country. 5
Economists have differentiated organizations as: the government, institutions of higher
learning, financial institutions, schools, laboratories and firms. The institutions,
meanwhile, consist of all systems, routines and rules involved in the innovation process
(Edquist & Johnson, 1997).

According to Edquist, (1997), Johnson, Edquist and Lundvall, (2003), Doloreux and
Parto (2005), Asgari and Wong, (2007), Nelson, (2008), and Soares, Cassiolato &
Lastres, (2008), the interaction within the innovation system not only consists of
organizations, institutions and the market but also involve social (e.g. history, culture,
ethnicity6 and religion) and political factors. For Doloreux and Parto (2005), institutions

4

This is also emphasized in OECD (1997) “The movement of people and the knowledge they carry with
them (often termed ‘tacit knowledge’) is a key flow in national innovation systems. Personal interactions,
whether on a formal or informal basis, are an important channel of knowledge transfer within industry and
between the public and private sectors. Sometimes, it is not so much the specific knowledge transferred
which is important, but rather the general approach to innovation and competence to solve problems. The
ability to locate and identify information and to access networks of researchers and personnel is a valuable
knowledge asset. In most studies of technology diffusion, it is shown that the skills and networking
capabilities of personnel are the key to implementing and adapting new technology. Investments in
advanced technology must be matched by this ‘adoption capability’ which is largely determined by the
qualifications, overall tacit knowledge and mobility of labour force” (p18).
5
According to Edquist and Johnson (1997), organizations are the ‘concrete things’ that consist of
‘….formal structures with an explicit purpose and they are consciously created. They are players or
actors….’ (p47). Institutions on the other hand ‘….are sets of common habits, routines, established
practices, rules, or laws that regulate the relations and interactions between individuals and groups….’
(p46). Organizations and institutions play different roles in the process of innovation. Interaction between
organizations is affected by the institutional set-up.
6
Max Weber defines ethnic groups as “those human groups that entertain a subjective belief in their
common decent because of similarities of physical type or customs or both, or because memories of
colonization and migration; this belief must be important for the propagation of group formation;
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represent ‘social relations’ that can be classified into five types; (i) associative, that
refers to socio-political structure, (ii) behavioural, which depend on routines, (iii)
cognitive, associated with values and culture, (iv) regulative, that provide stability to
social life, and (v) constitutive. They claim that competency is developed if it is “based
on localized capabilities such as specialised resources, skills, institutions and share of
common social and cultural values” (p134).

Box 2.1:
National Innovation Systems
A national system of innovation has been defined as follows:
• “…the network of institutions in the public and private sectors who activities and
interactions initiate, import, modify and diffuse new technology.” (Freeman, 1987)
• “…the elements and relationships which interact in the production, diffusion and use of
new, and economically useful, knowledge…and are either located within or rooted
inside the borders of a nation state.” (Lundvall, 1992)
• “…a set of institutions whose interactions determine the innovative performance…of
national firms.” (Nelson, 1993)
• “…the national institutions, their incentive structures and their competencies, that
determine the rate and direction of technological learning (or the volume and
composition of change generating activities) in a country.” (Patel and Pavitt, 1994)
• “…that set of distinct institutions which jointly and individually contribute to the
development and diffusion of new technologies and which provides the framework
within which governments form and implement policies to influence the innovation
process. As such it is a system of interconnected institutions to create, store and
transfer the knowledge, skills and artifacts which define new technologies.”
(Metcalfe,1995)
•
Source: Organization for Economic Co-operation and Development 1997, National Innovation System,
http://www.oecd.org/dataoecd/35/56/2101733.pdf, pp10

Soares, Cassiolato and Lastres, (2008) identify two approaches to explaining the concept
conversely, it does not matter whether or not an objective blood relationship exists” (cited in Hechter,
1976, p1163). Culture on the other hand is defined as “a group’s way of life: the values, belief, traditions,
symbols, language, and social organization that become meaningful to the members” (Aranda & Knight,
1997, p342). Based on these two definitions, ethnicity and culture are interrelated. This is explained by
Betancourt and López (1993), “the concept of ethnicity is also associated with culture and is often used
interchangeable with culture as well as with race. Usually, ethnicity is used in reference to groups that are
characterized in terms of a common nationality, culture, or language….Although cultural background can
be a determinant of ethnic identity or affiliation, being part of an ethnic group can also determine culture ”
(p631).
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of innovation system; the narrow approach and the broad approach. The narrow
approach concentrates on R&D and interaction within organizations that are directly
involved in the innovation process. The broader approach, on the other hand, goes
beyond formal R&D activities. It includes informal contexts such as history, culture and
politics where the innovation occurs. Mani (2004) explains the two approaches in the
table below (see Table 2.1).

Table 2.1
Approaches to the Study of National Innovation System

Approaches
Narrow definition of the NIS
e.g. Nelson

Broad definition of the NIS
e.g. Lundvall

Scope
The main emphasis of this framework is to analyses the
impact of national technology policies on firms’ innovative
behaviour. Innovative behaviour or activity is measured in
terms of formal activities related to R&D system and the
science base. The narrow definition of NIS includes
organizations and institutions involved in searching and
exploring, such as R&D departments, technological institutes
and universities.

In this version, the emphasis is on learning, rather than the
creation of knowledge itself. The concept of learning implies
that the competitiveness of individual firms and entire
systems of innovation reflects the ability to learn. The new
trends in production and in the labour market, which are
increasingly knowledge based, means that knowledge
building and learning are becoming more and more crucial for
economic growth and competitiveness. It is also argued that
learning and especially learning new skills and competencies
is essentially a collective and interactive process which cannot
flourish in a pure market economy. Hence the emphasis in this
approach is more on the efficiency of networks of firms and
how they undertake innovative activity that on formal
activities related to the R&D system and the science base.

Source: Mani (2004)

33

Nelson (2008) discussed the term ‘institutions’ in innovation system in broader terms.
He proposes the concept of ‘social technology’ to explain the social element in
‘institutions’. ‘Social technology’ is defined as a common behaviour, existing in system
and progressing over time. Using the analogy of baking, Nelson explains the concept:

Our social technologies concept involved a broadening of the way economists
conceptualize an economic ‘activity’. In it standard use in economics, an activity
is thought of as a way of producing something, or more generally doing
something useful; Sampat and I take a broad view of what the term encompasses.
Undertaking an activity or a set of them – producing a radio, growing rice,
performing a surgery, baking a cake, procuring a needed item, starting a new
business – involves a set of actions or procedures that need to be done , for
example as specified in a recipe for the preparation of a cake. These steps or
procedures may require particular inputs (like flour and sugar for the cake cash
or a credit card to procure the ingredients for the cake), and perhaps some
equipment (something to stir, a stove, a vehicle to go to the store). Economists
are prone to use the term “technology” to denote the procedures that need to be
done to get the desired result. However, a recipe characterization of what needs
to be done represses the fact that many economics activities involve multiple
actors, and require some kind of coordinating mechanism to assure that the
various aspects of the recipe are performed in the relationships to each other
needed to make the recipe work. The standard nation of a recipe is mute about
how this is done. Sampat and I proposed that it might be useful to call the recipe
aspect of activity its “physical” technology, and the way work is divided and
coordinated its “social” technology (p3).

In keeping with this broader focus of Nelson’s work and consistent with Marinova and
Philimore’s observations many scholars have started to focus on regional culture as an
important factor of interaction in the system of innovation (Asheim & Gertler, 2005,
Tödtling & Tripple, 2005, Tripple & Tödtling, 2008). These scholars claim that culture
embedded in the society of a nation one of the key explanations for actors’ performance
in innovation activity. In fact, commonality in land of origin, traditions, language, and
law, influence the process of knowledge generation and exchange in workers. Research
done by Dunphy and Herbig (1994) on the Anglo-American countries found that 30
34

percent to 50 percent of innovative capacity in society is influenced by national culture
(cited in Mohan, Aliza & Kamarulzaman, 2004, p2). Table 2.2 summarised Dunphy and
Herbig’s (1994) interrelationship factors of technology and culture.

Table 2.2
The Technology - Culture Interrelationship
Factors important in the

Influence by culture adoption of an
innovation

a willingness to face uncertainties and take Directly culturally bound
balanced risks
urgency and timeliness

Directly culturally bound

readiness to accept change

Directly culturally bound

dynamic long term orientation

Directly culturally bound

perseverance

Indirectly influenced by culture

entrepreneurship

Indirectly influenced

determination

Indirectly influenced

organizational skills

Indirectly influenced

marketing skills

Indirectly influenced

Source: Dunphy and Herbig (1994)

Asheim and Gertler (2005) explain the significance of culture in reference to industrial
innovative activity. They argued that “geographical configuration of economic actors firms, workers, associations, organizations and government agencies – is fundamentally
important in shaping the innovative capabilities of firms and industries” (p309). For
Tripple and Tödtling, (2008), culture and tradition play a crucial role in the innovative
process. Having common understanding, values, traditions and languages makes the
35

process of interaction easier. It is the factor that influences the pattern of interaction in
system of innovation. In fact, local culture reduces uncertainties in technology.

Above all, NIS helps a country to formulate policies for setting the priorities, develop
strategies for scientific research, train human capital skills and strengthen the technical
support systems for quality invention. It is a driver towards innovative thinking and
sustainable economic growth.

According to Soete, Verspagen and Weel (2010), NIS theory offers a multidisciplinary
framework that provides five useful insights. First, sources of innovation are more than
just research activity. The success of innovative process is very much dependent on
various sources of innovation which includes both R&D and non-R&D (such as
marketing, training and financing). Second, institutional and organizational factors are
important as these two entities provide the direction in which the actors behave within
the system. Third, the importance of interaction between different actors and sectors as
efficient interaction and collaboration yield the best practice of technological
management. Fourth, the centrality of social capital as a positive network of social
relationships has a positive effect on investment in innovation. Fifth that innovation is
developed through interactive learning. In this view, innovation is considered as a
learning process that demands interaction between institutions and organizations (also
individuals) in knowledge and information exchange. Interactive learning is the factor
that links the NIS with human capital management.
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Whilst NIS models have been used for more than 20 years they have not avoided some
criticism. Contributions to a more critical perspective of NIS theory have been made by
Liu and White (2001). They criticise the NIS model as exhibiting a lack of system-level
explanatory factors. They stressed that the outcomes from the NIS activities do not
demonstrate its concept as a ‘system’ (Liu & White, 2001). Generally, the followers of
NIS simply emphasize the roles of specific actors and the impact of specific policies and
institutions. They limit their analysis to specific categories rather than taking on a
general system level view. Liu and White (2001) also believe that more attention should
be given to the system-level characteristics and not only on the elements of the NIS. To
them, the limitation of organizational, incentive mechanisms and the actors’ competence
involved in the innovation process are more significant and need to be highlighted (Liu
& White, 2001).

Liu and White’s idea is expanded by Edquist (2004). In his work, Edquist (2004) focuses
on theoretical aspects of the NIS and for him the approach should not be seen as a
formal theory but only an approach or a framework. NIS is not a theory since it lacks
specificity and fails to justify its independent and dependent variables (Edquist, 2004).
For Edquist, scholars in the field put no limit to the elements that should be included in
the system. Determinant elements of the national innovation system are often unclear
and not carefully identified. Edquist also notes that more attention needs to pay to the
fact that the structure of an NIS will very much depend on the country’s production
structure. There are countries that are rich with natural resources and there are also
countries that lack natural resources but are very advanced in their technology.
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Therefore, the elements making up the innovation system might be different for each
country (Edquist, 1997). The correct structuring of the elements making up the
innovation system is a factor that determines the success of innovation.

Apart from the above criticisms, there are also criticisms made on empirical grounds.
Criticisms of this kind have been was made by Wong (2001) who claimed that the NIS
theory is not suitable for new industrialised countries (NICs) because in developing
countries, firms are infrequently involved in cutting-edge innovation. Frequently, firms
in NIC’s acquire, utilise, adopt and improve technologies that have been produced by
advanced countries (Wong, 1995, 2001, Lall, 2000 and Berger & Diez, 2006). For this
reason, Wong (2001) has suggested that the list of actors in NIS should be restructured
so that the concept is more sensitive to this variable. The three new major actors in NIS
according to Wong are firms, public research institutions and manpower development
institutions. In his approach, Wong focuses on the institutions that are responsible in
developing skilled human capital as the most crucial asset in making the NIS a success.
The reason is, having well-built human capital is the most essential component for NICs
in developing its scientific and technological base.

Although NIS theory has been debated extensively, the concept is still being widely used
as a framework that describes the institutional and supporting mechanism of innovation
processes. In fact, the NIS is a significant concept that has inspired various other models
of innovation including the triple helix model and Gibbon’s Mode 2 knowledge (Godin,
2007). One of the reasons for this situation is probably because there is yet an alternative
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explanatory framework that is as able to (aside from some weaknesses) as
comprehensively demonstrate successful innovative flow as NIS does.

To summarize, the capability to develop technology depends on the innovation systems
which act as the supporting mechanism to stimulate the interaction and networking
between different actors in the system. The benefits of these collaborative efforts
meanwhile will only be fully generated if all actors, particularly the institutions that
support the various aspects of technological development are committed. At the same
time, the culture of a society plays a pivotal role in fostering interaction between the
actors in the system of innovation. Thus, collaboration between the different sectors, the
role of the support institutions and a country’s socio-cultural attributes are critical to its
technological growth. Furthermore, in order to be successful in the new economy, where
knowledge is at the core of development, country’s need to adopt appropriate
approaches to skills development to create and upgrade the value of human capital.
These points will be expanded in the next section of discussion. Part 2 and Part 3 of this
chapter elaborates the relationship between human capital and skill development as well
as the role of the different skills acquisition modes.

PART 2

HUMAN CAPITAL AND SKILLS DEVELOPMENT

This section explores the link between human capital and skills development. Human
capital is defined as knowledge, skills, competences and other attributes embodied in
individuals that are relevant to economic activity (OECD, 1996a).
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2.4

HUMAN CAPITAL SKILL AND INNOVATION

The topic of human capital has been studied since the 18th century. Adam Smith in his
The Wealth of Nations (1776) stated that productivity depends on the division of labour.
The idea was later developed by various scholars in different fields that can be divided
into those focused on: economic growth (Mincer, 1958, Thurow, 1970 and Benhabib &
Spiegel, 1994), education (Schultz, 1960, 1961, Bartel & Lichtenberg, 1987, Becker,
1993 and Griliches, 1997) and innovation (Nelson & Phelps, 1966, Mincer, 1992 and
Livesay, Lux & Brown, 1996).

In economic terms, human capital theory has been analyzed in relation to the rate of
returns of investment in human capital, job mobility, wages and expenditure on human
assets. Rooted in neoclassical economics, the theory of human capital is derived from
the assumption that the market is competitive, and access to information is freely
available (Dobbs, Sun & Roberts, 2008). In the theory, knowledgeable humans are of
equal importance as other resources in the production process (Livingstone, 1997). For
Benhabib and Spiegel (1994), in general, countries with a high stock of human capital
will also be the leaders in the world economy. This is because human capital is crucial in
the technological adoption process and other technological enhancement activity.

Studies on human capital also have important links with theories of education. Among
the scholars who are actively involved in the subject of human capital and education are
Schultz (1960, 1961), Bartel and Lichtenberg (1987), Becker (1993) and Griliches
(1997). They link education with knowledge and skills development activities. For them,
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the education level will determine the level of skills produced and this factor will
increase revenue. According to Schultz (1961), formal education is a necessary condition
to raise production capacity. Highly educated human capital will contribute to a high
level of cognitive skill that increases economic returns.

Meanwhile, scholars such as Nelson and Phelps (1966), Mincer (1992) and Livesay et
al. (1996) have focused their research on the relationship between human capital and the
innovation process. For example, in the paper entitled Investment in Humans,
Technological Diffusion and Economic Growth, Nelson and Phelps (1966) explained the
importance of investment in education to foster growth in human capital as a way of
speeding up rates of technological diffusion.

The human capital theory has also encountered some criticisms. First, the theory has
been criticized because it did not take into account the complexity of real world
situations. The ‘screening theory’ 7 developed by Stiglitz (1975), argued that the market
is not as perfect as claimed by many scholars using human capital theory. According to
7

According to Shahril (2007), “Screening theory refers to a range of theories that challenge the human
capital assumption of the productivity – augmenting role of education. The term ‘screening’ is often used
in two connotations: to indicate that education acts as a signal for pre-existing abilities and as mean for the
already better off to get the best jobs. In the first form where education acts as signal, wages still equal to
marginal productivity in equilibrium. In the second form which is termed the ‘credentialist’ view of
education, education only serves as an admission ticket for certain profession. According to the ‘signaling’
view, education yields useful information to identify individuals with a higher expected productivity. This
set of theories includes the filtering theory of Arrow (1973), the screening theory of Stiglitz (1975), and
the signaling theory of Spence (1973). Henceforth, screening will be identified with signaling. The
theories are molded in formalized models….Educational achievements serve as signals for employers and
result in an efficient allocation of employees to a diversity of jobs. The signaling theory as developed by
Spence (1973) starts from the assumptions: 1) individuals differ in productivity, and is fully personspecific and not affected by schooling; 2) more schooling entails more costs, and schooling costs are lower
for the more productive; 3) individuals know their productivity, firms do not; and 4) educational
qualifications can be observed without cost. Firms cannot observe individual productivity, and instead use
schooling qualifications for hiring decision and for setting individual wages. Firms assume that the
individuals with more schooling are more productive” (p78-79).
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Dobbs, Sun and Roberts (2008), the reality is, the market is monopolized by a certain
group of people. It is controlled by certain groups, such as the politicians and capitalists.
It is very rare or in fact almost impossible to see equality in the market. For example
although an individual might in some contexts have all the required qualifications
decision making is in the hands of the group that controls the market. Furthermore, this
alternative theory also stresses the importance of skill development through on-the-job
training. Formal education is adopted as a basic guideline in the selection of employees
at the beginning of the employment process (Dobbs, Sun & Roberts, 2008). Employers
will then train their human capital according to the needs of the firm. Table 2.3 shows
the similarity and differences between human capital theory and screening theory.

Secondly, the human capital theory has been criticised for emphasizing education as the
most critical element in influencing skills development. As stressed by scholars of the
‘filtering theory’, the effectiveness of education in determining productivity is more
important than the education itself (Soukup, 2007). Prior to Soukup’s (2007), Teixeira
(2002) also made a similar point. Teixeira combines ‘filter theory’ and ‘screening
theory’:

According to filtering theory (Arrow, 1973) employers prefer workers high levels
of education because the education system acts as a filter for individuals
according to their innate productivity, thus education is a source of information
not competencies. Screening (Thurow, 1975) or signalling (Spence, 1973)
theories reject two basic assumptions of human capital theory: perfect
competition and deficits of human capital (according to which human capital
increases are always absorbed by demand). They recognise the possibility of
human capital oversupply. In such condition there is competition for jobs not for
wages. Education is nothing more than signal through which workers indicate to
employers their capabilities to take on certain jobs (Spences, 1973) (Teixeira,
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2002, p10).

Table 2.3
Comparison of Human Capital and Screening/Signalling Theories
Human Capital Theory
Root in Economic Neoclassical Economics
Thought
Theoretical
-Perfect competition
assumptions
-Individuals are rational
“economic men”
-Free entry to and exit from
labour market; job changing and
turnover is free

Screening/Signalling Theories
Institutional Economics

-Imperfect market as represented
by monopoly/monopsony or
unions
-“Stupidity” in decision making
-Substantial transaction costs
involved in job-changing and
turnover
Commonly accepted Individuals and organizations interested in education and training to
core
forego present cost and raise their future value and earning
Role of education and Productivity augmenting skills
-Education and training serve
training
are produced in school, and
primarily to sort out individuals
education and learning is a
according to their characteristics,
productive source
employers are more likely to
accept as signal of productivity,
such as trainability and
adaptability
-Employers use education and
training as a device to screen out
right employees
-Potential employees use
education as a signal to
differentiate them from others
Skills context
General skills increases one’s
Focuses on specific skills obtained
productivity to all organizations
by on-the-job training, formal
and specific skills does this for
education is only a device for
limited organizations
screening on individuals’
productivity and associated traits
Source: Dobbs, Sun and Roberts (2008)

Finally, some branches of the human capital theory have been criticised for simplifying
the association between a worker’s knowledge level and their level of formal education.
Critics question the idea that knowledge gained from formal schooling is sufficient to
facilitate skills development. Skilled human capital is created from a continuous learning
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process that is gained during working life (Reich, 1991 and Senge, 1990). The time
spent on schooling does not indicate the workers efficient performance and productivity.
Instead, workers’ skills and capability are developed after they enter the job market.
Specific knowledge related to their job is gained through non-formal learning at the
workplace and this is more valuable to enhance a workers capacity as it will expedite the
process of production and manufacturing.

Although these scholars emphasize the different dimensions of human capital, they agree
on its central importance and that skills and knowledge embedded in human capital
assist development. Through the years, several studies have emphasized the importance
of skills to human capital development. These include Schultz (1961), Porter (1991),
Levin and Kelley (1994), Yong and Jong (1999), Lall (2001, 1999), Mohnen and Röller
(2005) and Leiponen (2005). Economist, Theodore Schultz (1961) was the first to link
the need for skills and human capital development. Schultz’s research was basically
focused on the importance of knowledge and education as the investment factors in
human capital. He argued that investment in education and training are crucial for a
country to increase its productivity. For Schultz, there are four contributions made by
education towards human capital growth, namely; (i) developing research activity (ii)
enhancing skills (iii) building capability to adjust to workplace changes and (iv)
improving the teaching processes.

Skills possessed by an individual are generally divided into two types; general skills and
specific skills (Becker, 1964). Normally, knowledge gained from schools or other formal
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means is categorized as general since the knowledge does not have any intention to build
specific expertise. The main purpose of general skills is to develop high cognitive
abilities in students (Serneels, 2008). Specific skills are conversely acquired from the
workplace and they are usually derived from experience and on-the-job training. These
types of skills depend on the work conditions and in general, different job specifications
require different types of skills (Xiao & Lo, 2003).

In general, skill is defined as the ability to perform tasks. Nevertheless, there are a range
of definitions given to skill. For Green, Machin and Wilkinson (1996), the word skill
itself is given indefinite meaning. As explained by Teixeira (2002):

It can mean the ability to perform given tasks or to master various techniques, or,
more broadly, it can refer the range of behavioural attributes such as reliability,
ability to work without supervision, and stability of employment (Teixira, 2002,
p6).

To get a better understanding of the term, Teixeira (2002) has categorized the definition
of skills into two groups. The first group is based on the work of Cézard (1979) who
classified skill into three types; job skills, workers skills and conventional skills. Each of
these three definitions of skill is distinguished by the quality of job and human factor.
‘Job skills’ means the type of skill needed by an occupation; ‘workers skills’ is
knowledge that a worker possesses which is developed through formal and informal
education, meanwhile ‘conventional skills’ is based on workers’ occupational matrices.
The second group according to Teixeira belongs to sociologists such as Becker (1964),
Braverman (1974), Ash (1988), Primoff and Fine (1988), Stevens (1994) and Ashton,
Burchell, Felstead and Green (1997). These scholars identify skills as the stock of
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human capital acquired to perform their jobs and their effectiveness when carrying out
these duties.

Gary Becker in his work entitled Human Capital (1964) suggested that education or
training received by workers will increase productivity through investment in useful
knowledge and skills. On the other hand, Thurow (1975) emphasized that education
increased productivity rather than human capital itself. To him, over time employers
prefer to employ new workers with better educational qualifications since better
educated workers are easier to train. This is supported by the researches by World Bank
(1997) and Ritchie (2001). Based on studies done in firms in Malaysia, Thailand and
Singapore, it was found that human capital with high literacy rates received more
ongoing training compared to those with lower initial formal education (Ritchie, 2001).

Porter (1991) takes a similar line to Schultz. Porter claimed that spending on education
and training is significant to a nation’s competitive advantage. He also expanded
Schultz’s study by noting the importance of universities’ quality, research activities and
skills training in influencing the production of quality workers. Levin and Kelley (1994)
extended the human capital development idea by focusing on the training function to
enhance productivity. They claimed that education could improve the productivity if it is
complemented by training and good management practices.

The relationship between human capital and technology growth has also been studied by
Yong and Jong (1999). In their research, they found that progress in technology will
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increase the investment in human capital. 8 The more advanced the technology, the
higher the quality of human capital is required as high quality human capital is needed to
develop the latest and sophisticated technology. In Yong and Jong’s work, quality human
capital refers to individuals that possess knowledge and the capacity to adopt new
technology.

Sanjaya Lall (1999, 2001) reiterates the above views. Lall sees skills embedded in
human capital as the factor that determines a country’s competitiveness. According to
Lall, the effective use of technologies depends on human skills. He also stressed the
importance of developing a wide and diverse skill base because different technologies
require different skills. For Lall, if skills are present, technologies will be imported,
absorbed and used efficiently without cost and risk.
The new technological paradigm calls for more skills, for higher levels of skill
and for different kinds of skill. The reasons for these trends are obvious. The
pace and ubiquity of technical progress means that all activities have to improve
their technologies, and so the skills needed to operate them, if they are compete.
With the liberalization of trade and investment, even non-trade activities are
increasingly exposed to international competition, and have to improve their
competitive base to survive and grow. The need for increased skills rises with the
level of development, but even the least developed countries have to improve
their human capital base if they are to grow and prosper (Lall, 1999, p3).

8
Yong and Jong’s (1999) research is departs from the idea of whether technology-skill substitutability or
complementarity. In their research, they suggest an overlapping generation model to show the effect of
technology change on human capital, “the model is an overlapping generations model where human
capital plays an essential role in adapting new technologies. We assume that agents, when young, make
investments in human capital and old agents adopt new technologies by using the human capital stock that
they have accumulated when young. A distinguishing feature of the model is that it explicitly models the
different roles of width and depth of human capital structure in adopting new technologies and in creating
new human capital stock. In the model, the width of human capital determines the cost of technology
adoption. Width of human capital represents the number of various specific knowledge points that human
capital contains. Because each knowledge point helps to decipher and understand various characteristics of
the future technology, wider human capital structure lowers the cost of adopting technologies. In contrast,
the depth of human capital determines the level of the technology that can be adopted. In other words,
higher quality human capital can adopt higher level technology” (p2).
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Research by Mohnen and Röller (2005) indicate that skilled human capital is significant
for innovative activities in an industry and a country as a whole. They showed that the
innovation process is retarded if it is not accompanied by sufficient skilled human
capital. 9 The importance of skills was also stressed by Leiponen (2005). Leiponen
examines how skills and innovative activities are related to each other. Based on the
innovation activities in firms and employees’ skills, he noted that skills influenced
innovation process in firms and the innovation success could bring profit to the firms.
He added that skilled human capital is not only needed for research and development but
by all sectors, including the marketing, manufacturing, research and design and
development sectors.

Although these opinions are accompanied by strong arguments, it is important to note
contrasting views. Not all agree that scientific and technological change has brought
more good than harm. Instead technological development has reduced the role of the
human element in economic activities (see Box 2.2). These opinions suggest that due to
rapid technological development, manufacturing and production activities are controlled
by machines, and this has reduced the importance of human capital.

Leach and Wagstaff (1986) argued that a consequence of new technologies is the
creation of unemployment and underemployment. They claim that new technology has
reduced job opportunities and it is difficult for a country to achieve full employment.
The development of sophisticated technology has meant that economic growth relies on
9

According to Toner (2011), there are four contribution of skills to innovation; i) to accelerate
technological change; ii) to fast adapt to technological change; iii) to complement education and training
and iv) to achieve the productive potential of new capital investment.
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the long term investment in technology rather than on the amount of skilled human
capital. In addition, progress in technology is the dominant factor that controls the
market.

Box 2.2:
Technology and Unemployment: A Classical Debate
Since the emergence of the Industrial Revolution, the extensive substitution of labour by
machinery incorporating the new technology of the time has led economists and policy makers
to debate the economic and social consequences. At the end of the eighteenth century, James
Steuart drew attention to the difficulty of reabsorbing the unemployment caused by sudden
mechanization, in spite of the positive effects from the construction of the new machines and
price reductions, and already envisioned a role for the government. Adam Smith linked the
invention of machines to the division of labour and emphasized its labour-saving effects. JeanBaptiste Say had less doubts about the ability of markets to adjust, while Thomas Malthus
emphasized the positives effects resulting from the strong demand dynamics experienced by
England at the time. The optimism of classical economists in the early nineteenth century
contrasted with the dramatic impoverishment of the English working classes – industrial
workers, small artisan, and displaced peasants – who had started to organize trade unions and to
launch Luddite struggle against the job losses and deskilling brought about by mechanization.
David Ricardo was convinced that the economy could compensate the negative employment
effects, but in a famous passage in the chapter “On machinery,” added in the third edition of his
Principles of Political Economy and Taxation argued that “The opinion, entertained by the
labouring class, that the employment of machinery is frequently detrimental to their interests, is
not founded on prejudice and error, but is conformable to the correct principles of political
economy” (Ricardo 1951:392).
The most articulate criticism of compensation theory was developed by Karl Marx, who
emphasized the losses for workers in term of jobs, skills, wages, and control over their resulting
from the way mechanization was proceeding at the time. Arguing that unemployment grows as
technical change displaces labour more rapidly that the accumulation of capital demands new
workers, Marx developed important insights on the functioning capitalism. The drive to capital
accumulation leads to a constant search for new production techniques and new products (a key
starting point in Joseph Schumpeter’s theory of innovation). High unemployment assures lower
wages and greater control over workers, but capital accumulation ultimately encounters the
problems of finding adequate markets and demand, and making adequate profits.
Source: Pianta, M 2005, ‘Innovation and Employment’, in J Fagerberg, D Mowery & R Nelson, The
Oxford Handbook of Innovation, Oxford University Press, Oxford, pp571-572.

For Leach and Wagstaff (1986), the use of skills in production activity is determined by
science and technology. High usage of technology will reduce job opportunities.
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However, they do not hold technology per se as responsible but rather the failures is to
gain the full possible benefits from innovation. For example, they assert that if markets
know how to handle the advantage of innovative activities the problem of
unemployment may not occur. They also found that technological development does not
contribute to new job opportunities but instead creates the division of workers. Their
view is that when technology develops, instead of changes in the quantity of workforce
required, it creates two different levels of workforce i.e. highly skilled and semi-skilled
groups.

Aronowitz and DiFazio (1994) also hold similar opinions. They claim that the
technological revolution has affected the structure of work, skills and occupations. Jobs
help to increase the standard of living and combat social problems such as poverty,
hunger and homelessness. However, the arrival of a new technological era has reduced
the quantity of jobs that could be offered. Sharing a similar opinion to Leach and
Wagstaff (1986), they claim that the higher the investment made on technology, the more
employment opportunities are destroyed. For them, when knowledge becomes a
production factor, the manual workforce is useless. Work is restricted to the availability
of job opportunities and reduces the number of workers. The contribution of skills is
minimized since all the work is done by automated process. The technological
revolution has not only reduced the availability of jobs, but also created specifications of
jobs. Technological progress has diversified the skills into three categories namely,
intellectual, technical and manual workforce.
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Whilst intellectual work is seen as superior, knowledge is also controlled by technology.
This was stated by Aronowitz and DiFazio in Jobless Future, (1994):

Science and technology (of which organization is an instance) alter the labor
process nature, not only the rationalized manual labor but also intellectual labor,
especially the professions. Knowledge becomes ineluctably intertwined with,
even dependent on, technology, and even so called intensive work labour
becomes increasingly mechanized and begins to be replaced by capital-and
technology-intensive – capitech-intensive – work (Aronowitz & DiFazio, 1994,
p17).

They further stress that both culture and technology are the factors that contribute to the
success of production. Skills, on the other hand, are no longer the factor that catalyzes
the operation process. In manufacturing, all the processes are conducted by machines,
thus less human involvement is required in production activities.

From the explanation above, one common argument between Leach and Wagstaff
(1986), and Aronowitz and DiFazio (1994) is that they both agree that productivity and
economic growth do not depend on the level of education nor on the skills an individual
has but it is determined by the latest machinery and tools used. Skilled human capital is
not the factor that influences the manufacturing process rather it is sophisticated
technology that is the important player.

This tradition within the human capital literature raises some important questions
reminding the analyst of the problems of short term structural challenges to employment
patterns flowing from new technology. A weakness in these critical approaches is that
they tend to overstate the role of technology acting in relative isolation contributing to
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the problem of unemployment and underemployment. Other factors such as job
selection, job pattern, skills mismatches, and changes in the economy and the failure in
forecasting a country’s development direction are also extremely significant. As this
thesis takes its lead from recognising technology as part of a NIS, where technology is a
key part of a network, it favours approaches to human capital which interpret it as a
crucial part of long term successful technological innovation.

2.5

HUMAN CAPITAL DEVELOPMENT STRATEGY

Sophisticated technological development cannot be achieved by solely having quality
human capital. According to Soboleva (2010), external factors such as market demand
and institutional factors contribute to the increase of the functions of human capital.
Thus, detailed planning for human capital development is essential for organizations
hoping to innovate and adopt new technology. Haslinda (2009a) succinctly outlines the
features of planning for human capital development:

Hence, human capital management can be defined as the process of acquiring,
developing, deploying and the retention of the collective knowledge, skills and
abilities of an organization’s employees by implementing processes and systems
that match employee talent to the organization’s overall business goals. Whilst,
human capital development is the process of developing and retaining the
existing knowledge, skills, abilities and competencies of employees (Haslinda,
2009a, p184).

Based on the work done by Liebowitz (2004b), there are four interrelated factors that
provide the basic support in building a human capital strategy in an organization. The
four factors are: management competency, performance management, change
management and knowledge management. Management of competency is significant in
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determining an organization’s direction and progress. The second factor is the
employees’ performance management which involves monitoring and observing the
achievements of employees. Through performance management, employees of the
organization will be evaluated and rewarded. The third factor, change management,
prepares the organization for changes caused by the introduction of new technologies.
The last factor in supporting human capital development strategy is knowledge
management which focuses on the human capital itself. It is used in transforming the
knowledge an individual possesses into organizational knowledge. This is fundamental
in order to nurture a knowledge culture, create a sense of belonging and increase
innovative activities in the organization.

Adopting an appropriate human capital development strategy makes it possible for firms
and also a country to address diverse aspects of the human capital development and
similarly to build their competitive advantage. Such a policy should be capable of
offering a comprehensive policy which identifies current and future human capital needs
and sources of skilled human capital (SIGIR, 2006). Formal and non-formal education
opportunity, promotion, incentive systems and job security are some the significant
contributions of firms to enhance human capital performance (Huselid, 1995).

On the other hand, insufficient systemic planning can undermine human capital
accumulation and lead to human capital problems such as skills mismatch and ‘outflow
of talent’ (Mischel & Teixera, 1991, Davenport, 2004, Suntharasaj & Kocaoglu, 2008,
Mao, Hu & Song, 2009 and Soboleva, 2010). Skills mismatch is the imbalance between
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the availability of skills and job requirements. Based on the report by the European
Centre for the Development of Vocational Training (Cedefop) (2010), overeducating,
under skilling, skills shortages, skill gaps and skills obsolescence are some of the factors
that contribute to skills mismatch (see Table 2.4). These mismatches mostly result from
inefficient utilization and accumulation of human capital. The demand for skills is rising
due to the changing nature of work; however, if there is no action taken to fulfil the
requirement, it could result in undermining human potential and lowering economic
productivity.

Table 2.4
Types of Skill Mismatch
Types of skill mismatch
Overeducation

Underskilling
Skill shortage

Skill gap

Skill obsolescence

Description
-A situation in which an individual has more
education than the current job requires
-Overeducation resulted from the asymmetric nature
of the supply of labour-market information
-A situation in which an individual lacks the skills
and abilities in the current job to acceptable standard
-A situation in which the demand for a particular
type of skill exceeds the supply of available people
with that skill
-One of the factors for shortage of skill is
underinvestment in training
-A situation in which the level of skills of the
currently employed is less than that required to
perform the job adequately or the type of skill does
not match the requirement of the job
-A situation in which skills previously utilised in a
job are no longer required or have diminished in
importance
-Skills obsolescence arises in two ways. First, the
diffusion of new technology may increase the
obsolescence of existing skills. Second, experienced
workers who have accumulated greater stocks of
skills relevant to the old technology lose more
human capital when switching to new task
(Weinberg, 2007).

Source: Information compiled from Cedefop (2010)
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Inconsistency of human capital development planning also causes an outflow of talent.
Talent flow is defined as the mobility of human capital between firms or to other
regions. Research by Piansoongnern, Anurit and Kuiyawattananonta (2010) on three
leading cement firms in Thailand have found that firm’s effective management planning,
strong top management supports, training opportunity, career advancement and
organizational unity are among the major factors that help to retain workers and at the
same time attract new talent.

According to Arthur and Rousseau (1996, cited in Carr, Inkson & Thorn, 2005), lack of
career development is one of the reasons for talent flow. Individuals usually migrate to
different places in search of satisfaction in their career. In fact, work satisfaction
influences individuals’ performance in the workplace.

Careers appeared increasingly to be under the control of the individual rather
than the organization, and became boundary less, meaning that they crossed
traditional organizational boundaries (Arthur & Rousseau, 1996, cited in Carr et
al., 2005 p388).
In this circumstance, individuals’ attitudes towards their profession are reflected in the
decision to work at selection firms. Therefore, lack of motivation by organizations in
terms of incentives results in the loss of skilled people. In other words, in the migration
of skilled human capital, the choice is made by the workers themselves. The option is
made after considering the factors that influence their future prospects. Although the
work of Arthur and Rousseau (1996) refers to the mobility of workforces between
organizations within the country, Carr, Inkson and Thorn (2005) have applied the term in
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a wider scope. Carr et al. (2005) noted that the approach proposed by Arthur and
Rousseau (1996) can be applied in the context of international mobility. By changing the
geographical view, the movement of workers is boundary less. For Arthur and Rousseau
(1996) and Carr et al. (2005), it is the behaviour of living things to always think about
themselves first in any decision they make. It is the same in the case of choosing a job.
Individuals tend to choose a position that can fulfil their self-satisfaction.

From the discussion above, it is clear that strategic planning on human capital
development influences the level of human capital performance and provides
opportunity for organizations to build their competitive advantage. Indeed, Bailey in his
paper, Discretionary Effort and the Organization of Work: Employee Participation and
Work Reform since Hawthorne (1993) stresses that skill will be wasted if workers are
not given the opportunity to use their creativity to perform their roles.

It is important to also remember skills can be developed from diverse paths of learning.
Apart from formal education, individual capability is also developed informally.
Experience obtained in the workplace, communication among colleagues and on-the-job
training are just some of the informal ways of skills are acquired. The next section of
discussion explores the importance of considering the relationship between formal and
informal skill acquisition modes in human capital development.
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PART 3

SKILL ACQUISITION MODES: FORMAL AND NON-FORMAL

EDUCATION
Schultz (1961) has underlined five important elements that contribute to the increase of
human capital stock. These are health status, on-the-job-training, formal education,
lifelong learning and migration. Education, arguably the most important factor, is a
critical input for technological innovation (Olaniyan & Okemakinde, 2008).

Nelson and Phelps (1966) argue that “educated people make good innovators, so
education speeds the process of technological diffusion” (p70). In research conducted on
the United States agricultural sector, they discovered that an educated farmer has a
higher ability to understand and adopt information about new products and processes
supplied by the Department of Agriculture compared to those who were uneducated.
This study is reiterates by Verhaest and Omey (2009) 40 years later. 10

Reinforcing Nelson and Phelps studies, Varsakelis (2006) also highlights the importance
of quality education on innovation performance. This is shown by the correlation
between investment in education and output of innovation activities observed in the data
on education and innovation he compiled from 29 countries.

Hirshleifer (1966) developed similar ideas and stressed that without education there
would be no progress. For Knowles (1980), the purpose of education is to produce
talented human capital that is capable of utilizing knowledge under any circumstances.
10

A study of Verhaest and Omey (2009) on ‘The Relation Between Formal Education and Skill
Acquisition in Young Workers’ First Job’ also found that “Undereducated workers have lower overall
training and skill acquisition probabilities than adequately educated workers in similar occupations” (p2).
57

They are capable of applying the knowledge in different working environments and
through continuous learning improve this knowledge constantly.

When considering the importance of education in human capital formation, it is
important to examine the relative importance of formal vs. non-formal education.
Formal education namely primary, secondary, college and university involve discreet
stages of learning and accreditations. On the other hand, non-formal education is the
knowledge gained not through the formal schooling system but through on-the-job
training and working experience.

According to Harbison (1973), formal education represents a specific age, full time
classroom attendance and it has a grading system such as certificates, diplomas or
degrees. Normally formal education is controlled and administered by the Ministry of
Education. Meanwhile, non-formal education is defined as the skills and knowledge
generated separated from the formal schooling system. It covers the entire range of
learning processes and experiences gained outside the regular school system which is
usually conducted by firms with specific goals. No ministry is responsible for this nonformal education. Usually the cost, inputs and outputs from non-formal education are
very difficult to estimate.

There are several dissimilarities in terms of the function of formal and non-formal
education. Among the functions of formal education is to enrich human life, to generate
value and to develop skills. It helps to build individual awareness and sensitivity to the
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world, the community and humanity. This is considered as the basic human right. Its
second function is to generate values. Formal education influences the mentality of
nations and conditions people’s attitude towards work, co-operation and relationship
with neighbouring countries. Finally, formal education is used to develop skills, and
knowledge.

On the other hand, the function of a non-formal education is to provide learning services
beyond the scope of formal education, as alternatives or substitutes to formal education,
and finally to extend skills and knowledge gained in formal education. It is a continuous
process of developing skills, knowledge and capacities of human capital. Non-formal
education comprises the knowledge and experiences received at and during the working
period. This lifelong learning enables workers to constantly acquire skills and
knowledge. It improves workers performance and help firms to gain competitive
advantage.

For Shahril (2007), there are four important reasons for the significance of formal
education. First, the human capital concept itself which emphasizes knowledge and
skills gained in school as the factor that influences performance in workplace. The
higher the level of knowledge acquired during schooling, the higher the performance at
the workplace. The second reason is the concept of adjustment to the ‘economic
disequilibrium’ which according to Shahril means that the individual’s ability to adjust
and adapt to his/her surrounding depends very much on the skills received in school. The
skill concept is the third factor that contributes towards productivity increase. Skills
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generated from formal education enables an individual to effectively contribute to the
need of the job specification. Shahril further stressed that cognitive skills, namely the
ability to make decision and comply with instructions gained during formal education
will enable the individual to produce quality output. The final factor is, a proper channel
of education will produce an individual that possesses dynamic qualities.

Meanwhile, Harbison in his book, Human Capital Development (1973) emphasized both
formal and non-formal education as important contributions to human capital
development. For Harbison (1973) human capital development is a continuous process
and it requires the combination of both formal and non-formal education. Skills and
knowledge generated in formal schooling will gradually decline if there is no expansion
of knowledge provided by out-of-school learning activities. Formal education is only a
part of a broader system of human capital development. Non-formal education extends
the skills and knowledge gained in formal education. Although, Harbison pointed out the
importance of non-formal education to extend skills, he did not elaborate on specific
type of non-formal education that can generate skills and knowledge.

Rosen (1986) also agrees that formal and non-formal education balance a worker’s
skills. Indeed Rosen has elaborated further by emphasizing working experience as a
significant non-formal education for an individual. He claims that formal education
provides general knowledge and educates students on the learning process. Experience
at the workplace on the other hand, will expose workers to specific jobs skills.
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Another example is a study by Bengtsson (1991) who found that both basic skills in
formal education and non-formal knowledge provide skills and knowledge, and such
dualism is unavoidable. Primarily, formal education focuses on the individual and
personal development whilst a non-formal education normally has a specific objective
and is clearly organized. According to Bengtsson, both types of education are needed in
skill development.

In the report of the National Higher Education Research Institute entitled
Competitiveness of University (2004), there is a discussion on the differences between
university education and skills received from training. Based on the report, university
education and training are two sets of skills with different substances. University
education provides the society with holistic knowledge that not only increases the
literacy but also cultivates qualities in life. Meanwhile training is the implementation of
specific skills that are useful in the workplace. Eventually, both sources are needed in
creating human capital.

The reason is education is not training. There is an important distinction between
the two. The university is a place for education, not training. During training, the
level of knowledge passed between teacher and student is limited by the extent of
what the teacher knows….. Unlike training, education emphasizes how students
learn to learn. They constantly challenge what is taught and offer new insights
and perspectives in response to changes being observed in society. Over the
years, part of what used to be taught, becomes old knowledge and are replaced
by new ideas. Education provides the means for the problem through the ability
to apply knowledge. The level of training, on the other hand, sets the limit to a
trained person’s ability to solve problem…. The benefits from training are
tangible. Intensive training leads to sharpened skills and efficiency and those
who received them become effective tools that produce results. The benefits from
education are, however, less easily observed, because it depend on how
knowledge that is accumulated can successfully applied to solve problem
(National Higher Education Research Institute, 2004, p11-12)
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2.6

THE CHANGING ROLE OF THE UNIVERSITY: THE UNIVERSITY IN

HUMAN CAPITAL FORMATION AND INNOVATION SYSTEM
The importance of universities as knowledge providers and trainers has been stressed by
several researchers including Gibbons and Johnston (1974), Pavitt, (1991), Salter and
Martin, (2001), Conceição, Heitor and Oliviera, (1998), Azley and Mohammed (2007)
and Youtie and Shapira, (2008). All of them emphasize that the higher the workers’
education level, the easier it is for them to learn and adapt with the working
environment. For Gibbons and Johnston (1974), education gained in university is the
key to developing problem solving skills.

For the writers noted above, the university also plays the most important role in
supplying human capital to industry (Pavitt, 1991 and Salter & Martin, 2001). For Pavitt,
and Salter and Martin (cited in Nielsen, 2007, p2), industry depends on universities to
educate and train workers. Conceição, Heitor and Oliviera, (1998) note that although the
university has expanded its roles, namely commercialized its research activities in
attempting to meet the industrial sector’s demands, teaching is still one of its core
activities. Mavin and Bryans (2000) view the university’s function as not only a learning
institutions and a place for generating new knowledge, but also a place to promote an
individual’s ability in thinking and working.

Furthermore, as reported by the World Bank in Higher Education in Developing
Countries: Peril and Promise (2000), higher education is a crucial factor in sustaining
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development. Higher education has never been as important to the future of the
developing world as it is today. Since knowledge and skills of people are increasing and
are of vital importance to the world’s economy, there is a high demand for high quality
education and it is tertiary education that can provide advanced skills. It follows, then,
that universities need to develop strategies to assist in producing human capital which is
capable of absorbing and adapting to new technology. Most importantly, it should have
the ability to forecast the future in order to cater to the potential development
requirements. Forecasting the future means the university needs to understand trends and
be well prepared to react to the changes.

Rapid technology growth has contributed to globalization. The consequences of
globalization is that the market is open to international competition and this has
encouraged the need for a continuously improved knowledge and skills in order to
produce value added products. Thus, human skills and investing in education become
increasingly significant. As the centre for new ideas, innovation and knowledge, the
university continuously expands its role in preparing students for the employment
market and encouraging R&D activities to fulfil the current demands (Azley &
Mohammed, 2007 and Youtie & Shapira, 2008). In fact, providing consultancy services
in its specialised fields and commercialization of the research output appear to be a new
business activity for university.

Advances in information and communication technologies have enables the
growth of cross-border traffic in higher education (Marginson, 2002). Some of
the cross border activities in higher education includes foreign student studying
in the provider countries, provider institutions operating in foreign countries,
cross-border on-line learning, and institutional partnerships and consortia (Lee,
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2004, p5).

The above discussion has provided a new view of the university’s function. The role of
the university has changed and they are evolving to becoming centres of innovation.
Based on Etzkowitz (2003b) study of United States research universities, there have
been two historical phases in the changing role of the university. The first phase took
place in the 19th century. During this era, the university was only seen as an educational
institution with its role limited to a teaching centre. At that time, the objective of a
university was solely to train professionals and research done was for the sake of
knowledge.

However, this role has changed gradually as knowledge has emerged as a key production
factor. In the 20th century, knowledge has become the most important commodity
replacing the physical commodities and a competitive factor of a country. This marked
the change to the second phase. As emphasised by Etzkowitz (2003b), the university is
not just a place to train students but is also responsible for generating innovative
activities. It is the knowledge accumulation centre and a place that cultivates research
traditions. In this era, the university is not only involved in teaching and learning but has
also begun to venture into the research and innovation business. It is not only the skills
supplier, but also offers facilities which are used to increase creativity (Lim, Furuoka,
Kasim & Roslinah, 2007). In other words, the university is now involved in all aspects
of development, namely as the knowledge creation centre, skills developer and enabler
of the innovation process. Nelson succinctly described the situation in The Sources of
Economic Growth (1996):
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Universities are an important part of the modern capitalist engine. They are a
recognized repository of public scientific and technological knowledge. They
draw on in their teaching. They add to it through their research (Nelson, 1996,
p73).

The introduction of the NIS in the same era has simultaneously enhanced the role of the
university in technological innovation and as one of the major factors in stimulating
economic growth. As explained earlier in this chapter, the NIS is a significant concept
that has emphasized the role of the university as the transfer agent for knowledge and
technology.

This transformation of the university’s role is also highlighted by Etzkowitz and
Leydesdorff (1998) in their triple helix model. The triple helix model is a framework
that shows the interactions and relations between three different institutions: the
university, industry and the government, in promoting innovation. In the helix, the role
of universities has been given more prominence (Etzkowitz, 2003a). In fact, in the triple
helix model, universities not only focus on research, but are also involved in
entrepreneurial activities.

The organizing principle of the Triple Helix is the expectation that the university
will play a greater role in society as an entrepreneur. The entrepreneurial
university retain the traditional academic roles of social reproduction and
extension of certified knowledge, but places them in broader context as part of its
new role in promoting innovation (Etzkowitz, 2003a, p300).

Due to the constraints in the governmental funding, the university has begun to search
for alternative sources to fund their research. Fortunately, at the same time, the industries
are trying to create networking with the university because of the competitive factor.
65

Thus, industries started to outsource their R&D activities in order to diversify their
output. This has encouraged the university and industries to start networking and both
parties have mutually benefited from this relationship. Active interaction with the
industrial sector has expanded the university’s role to an entrepreneurial organization, in
particular through activities such as research contracts, and knowledge and technology
transfer.

According to Etzkowitz (2003b) the entrepreneurial university has developed in
response to the increasing importance of knowledge in the NIS with the recognition that
the university is a cost effective, creative inventor and transfer agent of both knowledge
and technology. The entrepreneurial university has the ability to focus on a strategic
direction and has the capability to formulate academic goals and translate knowledge
produced within the university into economic and social utilities. For Etzkowitz (2004),
as an entrepreneurial entity, the university should possess these four characteristics;
capitalization, interdependence, hybridization and reflexivity. Capitalization means that
the knowledge capitalization becomes the basis for economic and social development.
Interdependence is where the university interacts closely with the industries and the
government without being isolated from the society. Hybridization in objectives means
the similarity between the organizations. Reflexivity means the relationship between the
universities, the industries and the government is always reviewed in order to ensure that
the structure of the university is aligned with the industries and government’s change
(Etzkowitz, 2004).
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Four processes of knowledge production and use have been determined in the triple
helix. The first process refers to knowledge as the transformation agent within these
organizations. In this process, knowledge is assumed to as the most important element
that triggers changes. The second process is the use of knowledge as ‘the influence
factor’ of each organization in bringing about transformation. The third is the creation of
new linkages among the three organizations. In this sense, knowledge is used as the
medium to link the actors in the innovation systems. And finally, knowledge facilitates
the effective integration of the innovation system within the broader society. According
to Etzkowitz et al. (2000), these four processes will only be formed if there is close
interaction between the university, industries and government.

Despite a large body of literature emphasizing largely the key role of the university in
knowledge acquisition, there are also contrary views. For instance, Jacob Mincer (1962)
has emphasized that on the on-the-job training is more important than the university. 11
Although not denying the role of the university, Mincer stresses the significance of
knowledge and experience gained from the workplace in enhancing skills. This means
that investment in formal schooling only is insufficient to train the labour force, as

11

Mincer (1962) in his research on costs, returns and implications of on-the-job training stated that “…it is
important to be reminded that formal school instruction is neither an exclusive nor a sufficient method of
training the labour force. Graduation from some level of schooling does not signify the completion of a
training process. It is usually the end of a more general and preparatory stage, and the beginning of a more
specialized and often prolonged process of acquisition of occupational skill, after entry into the labour
force. This second stage, training on the job, ranges from formally or organized activities such as
apprenticeships and other training programs to the informal processes of learning from experience. Indeed,
historically, skills have been acquired mainly by experience on the job. The vast schooling system and the
delayed entry into labour force are distinctly modern phenomena. As history suggests, it is useful to view
the two broad classes of training not only as a sequences of stages but also as alternatives or substitutes. In
many cases, the same degree of occupational skill can be achieved by ‘shortening’ formal schooling and
‘lengthening’ on-the-job training or by the reverse. The degree of substitutability between the two will, of
course, vary among jobs and over time with changes in technology” (p50). Indeed he found that in the
United States, large component of investment is made in on-the-job training.
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formal schooling is only a preparatory stage in human capital development.

Gibbons et al. in The New Production of Knowledge (1994) also assert that the
university should no longer be the only place for the development of human capital.
According to them, knowledge is no longer produced in the university exclusively but it
can also be produced in many different places, such as government laboratories,
industries and think tanks. They predicted that in the new production mode, the
university will only comprise of a small part of the knowledge production sector (Godin
& Gingras, 2000). The same authors have categorized knowledge production into two
modes i.e. Mode 1 and Mode 2 (see Table 2.5). Mode 1 knowledge constitutes of
traditional disciplinary knowledge that has grown based on academic practices. On the
other hand, Mode 2 knowledge involves the production of knowledge which is carried
out in the context of application and is marked by its transdisciplinarity, heterogeneity,
organizational heterarchy and transcience, social accountability and reflexivity and
quality control (Nowoty, Scott & Gibbon, 2001). In Mode 2, the university is not the
only knowledge producer but knowledge can be produced by many different sources
such as in the industrial research laboratories and the government research institutions
(Nowotny et al., 2001).

According to Gibbons et al., Mode 1 is the traditional way of knowledge production
where knowledge is generated within a discipline and primarily cognitive context.
Traditional knowledge production is also a form of knowledge production that is based
on enquiry and in line with scientific practice. Meanwhile, Mode 2 consists of a new
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form of knowledge production which is created broadly in transdisciplinary social and
economic contexts. It emphasizes application rather than disciplinary framework. Mode
2 in not replacing Mode 1; instead, Mode 2 grows from the knowledge production of
Mode 1. It is a form of knowledge that emerges from a broader range of considerations
and it involves different mechanisms in generating knowledge. Knowledge based on
Mode 2 is produced with the interest of various actors from different backgrounds.
Nobody has the monopoly on knowledge in Mode 2 and it does not belong solely to only
one group but shared with others in society.

Table 2.5
Distinction between Mode 1 and Mode 2
Mode 1

Mode 2

Problem set & solved in a context governed Knowledge is produced in a context of
by the (largely academic) interests of a application
specific community
Disciplinary

Transdisciplinary

Relative homogeneity of skills

Relative heterogeneity of skills

Hierarchical, forms resistance to change

Flatter hierarchies, transient forms

Accountability to discipline

More socially accountable and reflexive

Narrow quality control based primarily on Still peer review, but quality control also
peer review
includes a wider, more temporary and
heterogeneous
set
of
practitioners,
collaborating on a problem defined in a
specific localised context
“Science” (certain, straight, detached)

“Research”(uncertain, involving, risky)

Source: Menzis, Barwick and Link (2000)
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2.7

THE FIRM’S ROLE IN ENHANCING HUMAN CAPITAL SKILLS

There are two significant assets in firms; tangible and intangible assets. Tangible assets
consist of physical assets such as the financial support and raw materials. On the other
hand, the intangible assets are the non–physical assets, which include knowledge,
experience and skills. Empirically, both the tangible and intangible assets are the most
crucial resources in enhancing performance and productivity (Carmeli & Tishler, 2004).
The combination of both these two assets sustains firms’ competitive advantage.
However, in the era where knowledge and skills are central, the role of intangible assets,
specifically highly skilled human capital, gradually become more significant (Canals,
2000).

Similarly, both Mincer (1962) and Gibbons et al. (1994) have labelled firms as one of
the knowledge creating institutions that are able to displace the role of the university in
human capital formation. A good example that applies this practice can be found in the
work of Nonaka and Takeuchi, The Knowledge-Creating Company: How Japanese
Companies Create the Dynamics of Innovation (1995). Nonaka and Takeuchi supported
Peter Drucker’s work in Post Capitalist Society (1993), “a skill cannot be explained in
words, whether spoken or written. It could only be demonstrated and the only way to
learn a techne (meaning ‘skill’ in Greek) was through apprenticeship and experience”
(p24). For Nonaka and Takeuchi, in order to be competitive, creating knowledge should
become the key point. Their study focuses on how Japanese firms create new forms of
knowledge organization. They also claim that there are two types of knowledge i.e.
explicit knowledge and tacit knowledge. Explicit knowledge can be described as
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knowledge contained in manuals and procedures, while tacit knowledge can only be
learned through experience and indirect communication through metaphor and analogy,
and this knowledge is embedded in human experience. Nonaka and Takeuchi believe
that the secret of Japanese firms’ success, is their focus on tacit knowledge (based on
case studies of business organizations such as Honda, Canon, Matsushita, NEC, Sharp
and Koa) (1995).

At the end of their book, these two writers outline the fundamental factors needed by
firms in order to create and support knowledge development and dissemination. Among
the factors are: firms should have knowledge vision, develop a workforce who possess
high knowledge levels, build a high density interaction field at the front line, take
responsibility for the new product development process, adopt a middle-up-down
management, switch to a ‘hypertext organization’ 12 and lastly have a global knowledge
network.

Rastogi gives a clear description of the key role of human capital in a firm in his work
12

A hypertext organization is a new organizational structure suggested by Nonaka and Takeuchi (1995) in
order to successfully become a knowledge creating organization. According to Nonaka and Takeuchi
(1995) a hypertext organization is “an organizational design that provides a structural base for
organizational knowledge creation. The central requirement of this design is that it provides a knowledgecreating company with the strategic ability to acquire, create, exploit, and accumulate new knowledge
continuously and repeatedly in a cyclical process. The goal is an organizational structure that views
bureaucracy and the task force as complementary rather than mutually exclusive” (p166). The authors use
computer science as metaphor for a hypertext organization, “Texts on a computer screen may be
paragraphs, sentences, charts, or graphics. Under a hypertext, each text is usually stored separately in a
different file. When a text is needed, an operator can key command that pulls out all the texts on the
computer screen at one time in a connected and logical way. A hypertext provides an operator with access
to multiple layers…Thus, in term of knowledge, each layer is really a different context. Like an actual
hypertext document, hypertext organization is made up of interconnected layer or contexts: the business
system, the project team, and the knowledge base…” (p167). Nonaka and Takeuchi added that “a
hypertext organization has the organizational capability to convert knowledge from outside the
organization. A hypertext organization is an open system that also features continuous and dynamic
knowledge interaction with consumers and companies outside the organization” (p171). For further
reading on this topic, please see Nonaka and Takeuchi (1995).
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entitled Sustaining Enterprise Competitiveness- Is Human Capital the Answer? (2000): 13

Human capital of a firm may be viewed as consisting of highly skilled, creative,
motivated, collaborative and knowledgeable people who understand the dynamic
business environmental context, and the competitive logic of their enterprise and
the critical requirements thereof. They understand and realize their own broad
role and responsibility for the vision, values and competitive viability of their
organization. For this purpose, they continually learn, develop, share, integrate
and use their knowledge both individually and collaboratively to cultivate
enterprise competencies/capabilities, innovation, expertise and speedy business
processes in a proactive manner. They are focussed on the success of their
enterprise in facing the challenges of both today and tomorrow (p196).

Based on Rastogi’s explanation, the success of a firm in sustaining and maintaining its
productivity depends on the skills, abilities, commitment and cooperation offered by
workers towards understanding the firm’s goal and mission. On the other hand, Lall
(1998) has divided the importance of human capital to the firm into two categories:
skills development and technology capability formation. Skills development refers to the
process of upgrading education and training that are relevant to the industrial needs.
These activities can take place at formal and non-formal educational institutions or even
at the workplace. Meanwhile, technology capability formation is concerned with the
development of skills in individual and institutional, as well as knowledge obtained from
the technological effort. He added that in firms, skilled human capital is needed in every
13

For Rastogi (2000), the concept of human capital is beyond the conventional concept of human
resources. By using rowing a boat analogy, he explains the different between those two concepts, “suppose
a boat is being rowed by a team in a large river. The boat is going fast, the persons are rowing the boat
skilfully with practiced economy effort, and their movements are well coordinated. But what happens if
the boat is heading in a wrong direction? It would certainly fail to reach its destination which is the sole
purpose of the boat’s journey. Skills, training, cooperation, and coordination of the rowers’ efforts would
be of no avail if they can not identify their correct direction; change their course speedily towards the right
direction; learn from past and present errors so as to avoid them; understand fully the nature, purpose, and
circumstances of their journey; and are skilful in monitoring and interpreting the signals indicating their
course and direction. The focus of the conventional concept of human resource in this context would be
primarily limited to the development and coordination of the rowers’ rowing skills. The concept of human
capital, on the other hand, would extend further to the cultivation of boatmen’s larger capabilities. The
latter would be intended to ensure that they understand and reach the journey’s destination in the face of
expected and even unforseen problems and difficulties (Ulrich, 1998)” (p195).
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process of production. Having human capital with appropriate skills is essential from the
operational level, to procurement, and even marketing. For Lall (1998), skilled human
capital is not only the foundation of productivity; in fact, it is the element that matures
the industry. Indeed, in his study, Lall (1998) has grouped the level of education and
skills into several phases depending on the type of task (see Table 2.6). In the division,
as tasks becomes increasingly complex, higher quality of human capital is demanded.

Table 2.6
Human Capital and Industrial Development Level
Level of Industrial Development

Skills

Low levels, mainly simple assembly and Literacy, simple technical and managerial
processing activities for domestic market
training. Practically no in-firm training
except non-formal on-job learning
Intermediate level, with export-oriented Good secondary and technical schooling and
activities in light industry, some local management financial training. Low base of
engineering and scientific skills. In-house
linkages in low-tech products
training
mainly
by
export-oriented
enterprises. Small Medium Enterprises
(SMEs) have low skill levels
Deep industrial structure but mainly Broad but often low quality schooling,
inward-oriented; technological lags in vocational and industrial training. Broad
many activities
engineering base. In-house training lagging.
Training institutes de-linked from industry.
Management and marketing skills weak.
SMEs have some modern skills
Advanced and deep industrial structure, Excellent quality schooling and industrial
with many world-class activities, own training. High levels of university trained
design and technology base
managers, engineers and scientists. Training
institutes responsive to industrial needs.
Large investments in formal and non-formal
in-firm training. SMEs have high skill levels
and competence
Source: Lall (1998)
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According to Hatch and Dyer (2004), in the firms’ context, human capital is the resource
that exists in the form of knowledge and skills that are embedded in humans. It is the
competitive advantage that determines the firms’ success in the global market.
Principally, the educational level is the influence factor to human capital performance
and productivity (Asefa & Huang, 1994 and Blundell, Dearden, Meghir & Sianesi
1999). Research done by Blundell, Dearden, Meghir and Sianesi (1999) has shown that
the level of education and skills possessed by the human capital are the two factors that
influence product quality and the production processes speed. This is because it is easy
for workers with high knowledge to adapt new technology and they could do a task
efficiently. Blundell et al. (1999) also found that the level of formal education received is
one of the determinant factors in human capital future capability and their interest in
knowledge.

According to Hatch and Dyer (2004), in the firms’ context, human capital is the resource
that exists in the form of knowledge and skills that are embedded in humans. It is the
competitive advantage that determines the firms’ success in the global market.
Principally, the educational level is the influence factor to human capital performance
and productivity (Asefa & Huang, 1994 and Blundell, Dearden, Meghir & Sianesi
1999). Research done by Blundell, Dearden, Meghir and Sianesi (1999) has shown that
the level of education and skills possessed by the human capital are the two factors that
influence product quality and the production processes speed. This is because it is easy
for workers with high knowledge to adapt new technology and they could do a task
efficiently. Blundell et al. (1999) also found that the level of formal education received is
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one of the determinant factors in human capital future capability and their interest in
knowledge.

Carmeli (2004) has stated that there are two theories used in explaining the significance
of human capital in a firm’s performance: (1) resource based theory and (2) strategic
human resources management. The resource based theory emphasizes the strategy
adopted by firms in managing their resources and capabilities. Resources in this theory
include a firm’s tangible and intangible assets. In contrast, strategic human resource
management theory focuses solely on human capital management and policies as a
competitive source for firms (Carmeli, 2004). Generally, both theories emphasize the
practices used in developing the human capital as the important factor in determining the
effectiveness of the firms’ competitive advantage.

The significance of skilled human capital in firms’ development has long been
discussed. Penrose in her work entitled The Theory of the Growth of the Firm (1959,
cited in Kor & Mahoney, 2004, p184-185) has emphasized three factors shaping the
relationship between a firm’s performance and resources. Firstly, a firm’s success does
not depend on the amount of resources it possesses, instead it depends on the efficient
management of them. Secondly, Penrose also highlighted the relationship between firms’
resources and innovative activity. Knowledge and experiences are the two main
contributors to productivity and innovation in a firm. And finally, she focused on the
availability of diverse composition of skilled workers as the key driver of a firm’s
growth. As Penrose states, “it is the heterogeneity of the productive services available or
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potentially available from its resources that gives each firm its unique character” (p75).
Knowledge and skills possessed by the heterogeneity of workers are significant to
determine the firms’ development path. Competent use of these assets would increase
the firms’ competitive advantage (Kor & Mahoney, 2004).

More recently several other scholars have extended the discussion on human factors as
valuable asset to a firm. This includes Hall (1992), Huselid (1995), Teixiera (2002),
Nielsen (2007), Hanel (2008), Lee and Nathan (2010) and Parrotta, Pozzoli and
Pytlikova (2010). Huselid (1995), for example, focussed on knowledge, experience and
skills as the factors that have great influence on the performance of human capital and
also on a firm’s outcomes. For Teixeira (2002), human capital performance can be
explained in three different perspectives; economic performance, technological growth
and long term survival. Nielsen (2007), meanwhile, has cited workers with high
qualifications as the factor that stimulates innovation in firms. Nielsen found that highly
educated workers with other skills qualifications contributed towards the firms’
creativity and innovation.

Recently the subject on culture and ethnic composition at workplace or in a country in
relation to human capital formation is becoming more significant. For Lee and Nathan
(2010) and Parrotta, Pozzoli and Pytlikova (2010), employing workers from diverse
skills and ethnicity is beneficial to firms. They found that workers from different
educational and cultural backgrounds promote technological process and productivity in
firms as it gives rise to openness, creativity, learning, problem solving and knowledge
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development. The work of these scholars is very relevant to Lundvall’s interactive
learning. Lundvall (1992) emphasizes innovation as an interactive process between
different elements in the system that involves learning activity. Learning by interacting
is important to understand different characters in the innovation system. Learning
meanwhile is a “socially embedded process which cannot be understood without taking
into consideration its institutional and culture context” (Lundvall, 1992, p1).

In addition, the pressure from the environment such as changes in technology use,
market demands, different work specifications, management restructuring and the
country’s political and economic situation requires workers to have a high level of
knowledge which is continuously updated. As argued by Xiao and Tsang (2001):

…rapid changes that have occurred in workplace, including massive inputs of
new production technology, production technology, production of new products
to suit market needs, vocational displacement, increased job requirements, and
management reforms, have resulted in gaps in work competence. Such changes
have relegated knowledge, skills and attitude/value gained in previous learning
and work experiences to obsolescence. As the competence gap increases, the
firms and their workers look for ways to remedy the situation (cited in Xiao &
Lo, 2003, p413).

Because of these factors, firms have to constantly upgrade their human capital skills and
knowledge. Besides hiring educated workers, various strategies have been adopted by
firms to develop and improve their human skills quality. 14 Firms usually will invest in
training and other sources of knowledge enhancement activities to add value to their
14

Baldwin and Johnson (1995) note that “while there are many factors that influence training, the
preceding analysis highlights the finding that training tends to occur as part of a cohesive company
strategy….Consequently, human capital that is developed at the firm level strongly complements
technological capability. Second, training also occurs where firms recognize that labour skills are
important and where they focus on devising innovative compensation packages. Third, firms that stress
quality and total quality management are more likely to implement a training program” (32).
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workers’ proficiency (Xiao & Tsang, 2001, Xiao & Lo, 2003 and Bauernschuster, Falck
& Heblich 2008). In fact, Xiao and Tsang (1999) find that as a way to increase workers
competency, firms are not only willing to provide in-house training but also to allocate
substantial amount of funds for their workers to attend external training programs.

This has been proven through the research by Xiao and Lo (2003) on firms in Shenzhen
and Shanghai where various training and educational programs were taken in order to
improve their workers’ skills and to deal with the changing situation. At the end of their
work, Xiao and Lo (2003) suggested that for a country which is developing rapidly, it is
preferable to place less focus on formal education. Maintaining and improving human
capital in the work place should be given greater emphasis. Bauernschuster, Falck and
Heblich (2008) reiterated that skilled workers will contribute to the invention of a new
technology and at the same time make the firms be a technological frontier. Indeed, this
has been the success factor for Japanese firms. According to Nonaka and Takeuchi
(1995), the strength of Japanese firms is they emphasize on learning through hands on
experience, and trial and error to enhance their human capital skills. For that reason,
Nonaka and Takeuchi consider a Japanese firm as not just a workplace but also a
learning organization where workers can gain knowledge and experience.

2.8 CHAPTER OVERVIEW
The discussion in Chapter 2 covered a broad body of literature with many overlapping
concerns and theoretical interests. Four main factors were identified as exerting an
influence upon a country’s pattern of skills development.
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Firstly, the specific features of a nation’s political situation stood out as important. This
theme was emphasised, for instance, in Marinova and Philimore’s discussion of the so
called sixth phase of innovation studies, in ‘mature’ NIS studies such as Lundvall’s,
and in the work of Lee and Nathan, and others. Applying these insights to the case of
Malaysia (as will be discussed further in the next chapter), managing ethnic diversity
stands out as one of the most important political factors likely to shape Malaysia’s
strategies for innovation and human capital development.

Secondly a theme that re-appeared throughout all three sections of the literature review
and across a number of areas of theory, but particular NIS theory, was the importance for
innovation and human capital development, of interaction and communication between
key institutions and organizations with different roles. In the Mode 2 knowledge and
triple helix models, networking and collaboration between different sectors was also
given special emphasis as a factor that promotes technological development.

A third theme broadly consistent across the literature review, especially literature
considering NIS theory, is the acknowledgment that government and institutional
support for innovation is important. Policies and incentives offered, serve as factors that
encourage or discourage technological competitiveness and influence the formation of a
country’s skilled human capital.

A final broad set of themes that emerge from the literature review, especially following
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concerns with the Triple helix and Mode two models of innovation, were the value of
governments and firms being reflective. That is the ongoing planning and monitoring of
their strategies for enhancing innovation and human capital development.

The above key points arising from the literature review will be used as a basis to
investigate the roles of three key institutions in the Malaysian innovation system in
human capital development. Broad research questions shape the research in this thesis:
What are the features that shape the strategy for human capital development in a country
context? What is the role of different skills acquisition institutions in skilled human
capital development? And, what are the institutional challenges confronting Malaysia to
maintain its human capital stock? Figure 2.1 below briefly outlines the conceptual
framework that will guide the thesis.
Figure 2.1
Conceptual Framework
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CHAPTER 3
OVERVIEW OF MALAYSIA’S HISTORY, POLITICS, ECONOMY AND
INNOVATION

3.1

INTRODUCTION

The success of the Malaysian economy in recent years has contributed to a stable
political situation; reductions in the level of poverty and the upgrading of living
standards. In terms of industrial development, for the last 10 years Malaysia has
maintained one of the highest levels of high-tech exports in the world (Economic
Planning Unit & World Bank, 2007). However, in order to sustain this situation in the
long term, Malaysia needs to transform itself into an innovative economy in which
competitiveness is no longer dependable on mass production, low cost manufacturing,
and unskilled labour and low wages. The Malaysian government is aiming to build an
economy where science and technology are integrated into the production process. To
make this a reality; well educated and skilled human capital is needed. In making this
transition, Malaysia has to improve both its higher education system and the national
innovation systems. To place these current challenges into context we need to first
consider Malaysia’s historical and economical background.

3.2 MANAGING ETHNIC DIVERSITY AND MALAYSIA’S POLITICAL
HISTORY
Malaysia has multiple languages, cultural, religious and economic divisions. It is a
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multiracial country with 65 percent Bumiputera 15, 26 percent Chinese, 8 percent Indian
and 1 percent other ethnic groups (Heufers, 2002). The largest group Bumiputera
represent Malaysia’s indigenous ethnic group while the Chinese and Indian communities
were built from immigration that was a by-product of the economic and political
demands of British colonization.

The state is a constitutional monarchy with a federal parliamentary system of
government, where the King (Yang Dipertuan Agong) is authorised to appoint the Prime

15

Bumiputera is also known as son of the soil. It is includes the Malays and other indigenous people in
Malaysia particularly from Sabah and Sarawak, namely the Dusun/Kadazan (17.8%), Bajau (11.2%),
Murut (2.9%), Iban (28.4%), Bidayuh (8.1%), Melanau (5.6%) and other Bumiputera. Malays alone
comprise of 53.4% of the total Malaysian population. The term ‘Bumiputera’ that includes the Malays and
indigenous people was first used in the Fourth Malaysia Plan (1981-1985). As explained in Maznah
(2005), “In Malaysia’s 1957 Constitution only the concept “Malay” was synonymous with the indigene.
Only Article 160 (2) defines what constitutes a Malay while Malays’ special entitlements were spelled out
in Articles 89 and 153. The origin of the term Bumiputera, on the other hand, was never constitutionally
clarified but was usefully political in nature. In 1963, the two states of Sabah and Sarawak into the
Federation of Malaysia. By 1965, Singapore, with a Chinese majority population was “expelled” from the
federation. A common theory was that in bringing Sabah and Sarawak into federation and by excluding
Singapore, the Malay governing elite were able to retain a Malay majority polity. It was a strategy said to
be designed to protect the ruling elite from future challenges mounted by Chinese interests. The creation
of the Bumiputera concept came out of this political deal. Initially the term Bumiputera was reserved only
for the indigenous peoples of the two new states. There was a lot of debate on this and at first there was
much decision as to who actually the Bumiputera, particularly if Malays could also be grouped under this
category. These debates were raised during Singapore’s brief participation as a member-state of Malaysia.
Lee Kuan Yew’s campaign for a “Malaysian Malaysia”, in which the supremacy of any one community or
race would be abrogated, eventually forced the separation of Singapore from Malaysia in 1965. A
parliamentary debate in November 1965 (a month after Singapore’s separation) raised the issue of the
Bumiputera again. Prime Minister Tunku Abdul Rahman’s reply to this question varied between stating
that, “the term…has no legal meaning except in so far as to denote the natives of the mainland of Malaya
and the natives of the Borneo States” to including “those Chinese and Indians who have been born here for
several generations” to “the natives of Malaysia…who are less advanced and less able to compete with
these other Malaysians.” He was finally pressured to accept only one definition of the Bumiputera, which
excluded the Chinese and Indians across both West and East Malaysia. At the same time that these debates
were going on, the term was fast being used. For example, the first Bumiputra [both spellings bumiputera
and bumiputra are in common parlance] Economic Conference was held in 1965 and the Bank Bumiputera
was used established in the same year. Nevertheless, during the early period, the term Bumiputera was
used to refer solely to indigenous peoples of Sabah and Sarawak. A distinction was made to distinguish
Malays as natives of the Peninsular Malaysia from those of Borneo. The official indecisiveness about
adopting this term was reflected in the fact that it was only in the Fourth Malaysia Plan (1981-1985) that
the term Bumiputera was used extensively to refer to “Malays and other indigenous people” as a whole
(Siddique and Suryadinarta, 1981; 674)” (p9-10). For further reading on this topic, please see Lee (2004)
and Maznah (2005).
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Minister and individual portfolios are chosen among the Members of Parliaments
(Funston, 2001). Whilst the Malays 16 are the major ethnic group in Malaysia, nonMalay’s can obtain citizenship through the jus soli (right of birth) principle, where an
individual born in Malaysia is automatically given citizenship. Conditions for citizenship
requires acknowledgement of the special position of the indigenous, Malay language
(Bahasa Malaysia) as the national language (article 151) and Islam being the official
religion of the country (article 11) as stated in the Independent Constitution of 1957
(Funston, 2001 and Sato, 2005).

Looking back at history, Malaysia has been colonized by several powers including the
Portuguese, Dutch, Japanese and British before it became an independent nation. The
Portuguese were the first colonial power who entered Malacca in 1511, followed by the
Dutch, British, Japanese and once again the British. The British colonized Malaysia
twice, i.e. in the 18th century and again after the Second World War. The colonization of
Malaysia by the British started in mid-18th century after the British East India Company,
which was based in India, started to give serious attention to Malaysia for its natural
sources such as pepper, tin and gold. During its colonization, Britain had control over
almost all the Malay lands including Borneo. However, Japanese missions during the
Second World War ended British rule in Malaysia. The Japanese dominated Malaysia for
5 years from 1941 to 1945 before they were defeated in the war which saw the reentrance of the British to Malaysia.

16

A Malay according to Malayan Constitutional Document is, “who professes the Muslim religion,
habitually speaks the Malay language, [and] conforms to Malay custom (Malayan Constitutional
Document, 1962:124)” (Mohd Rizal, 2010, p42).
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British colonialism in Malaysia contributed to the development of a diverse ethnic
population and various economic imbalances between these groups. The British
encouraged the migration of the Chinese to work in the mining sector and the Indian
immigrants to work in the plantation sector (Gomez & Jomo, 1999 and Rozita, Nazri &
Ahmad, 2011). This separation of ethnic groups encouraged economic divisions and also
shaped the political system. For example the traditional formation of Malaysian political
parties has been based on ethnicity. The United Malays National Organization (UMNO)
represents the Malays, the Malaysian Chinese Association (MCA) represents the
Chinese and the Malaysian Indian Congress (MIC) represents the Indians.

After the country’s independence in 1957, initiatives were taken to train the upper class
Malays to be future leaders. 17 This included administrators, policy makers and armed
forces. Non-Malays were also appointed into these positions although it was as a
minority (Crouch, 1996). Simultaneously the political party known as the United Malays
National Organization (UMNO) was also formed by this elite group to ensure the
success of the Malays. At that time, almost all of the UMNO leaders were from the elite
group who had received English education and served the colonial government (Crouch,
1996).

Malaysia’s chronology of state formation started in 1946 when the British set up the
Malayan Union that consisted of: Straits Settlement (Malacca, Penang, Dinding and

17

The British acknowledged the Malays as the legitimate owners of Malaysia For this purpose, the
Malay’s were given special treatment by the British. For instance, after independence, Malays that had
English education backgrounds were recruited by the British to be officers responsible in administrative
works. For further reading on this topic, please see Crouch (1996).
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Singapore), the Federated Malay State (Selangor, Negeri Sembilan, Perak and Pahang)
and the Non-federated Malay State (Johor, Kedah, Kelantan, Terengganu and Perlis)
(Jayasuriya, 1983). Under Malayan Union, the British abolished the Sultans’ rights and
authority, and gave equal rights to all citizens. In 1948 after being pressured by the
Malays, in particular by UMNO, the British replaced the Malayan Union with the
Federation of Malaya. The Federation gained independence from the British on 31st
August 1957. Contemporary Malaysia was established in 1964 with the addition of
British North Borneo (now Sabah) and Sarawak.

During that time, UMNO was the biggest Malay dominated political organization that
fought for the Malays’ interests. As an agreement of independence, the British made
UMNO merge with MCA and MIC to form the multiparty coalition known as the
Alliance party (since 1974 it is known as Barisan Nasional / National Front) (Ritchie,
2005). The coalition represents three major ethnic groups of Malaysia and has won
every election since 1955. Understanding the political situation on Malaysia is useful in
order to comprehend the country’s economic growth and its technological development.
For a long time, the Barisan Nasional has been the dominant party that rules Malaysia.

Malaysia is a unique country. The uniqueness is not only because it diversity, but in the
way the country has been ruled. The political structure of Malaysia has been
characterised in a variety of ways by political scholars: As a pseudo-democracy, a
syncretic-state or semi-authoritarian or quasi- democratic state. In all definitions there
has been a concern with how to maintain stability as a multi-racial society. As stressed
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by Zainal and Bhattasali (2008), Malaysian politics have evolved around these ethnic
issues:

Ethnic considerations have and continue to dominate politics. Dealing with
ethnicity issues has been central task for leadership, and the Malaysian case
study presents an example of how a leadership has dealt with economic
efficiency, growth, and nation building in an ethnically divided community
(Zainal & Bhattasali, 2008, p23).

For Zakaria (1989) and Heufers (2002) Malaysia is a quasi-democratic country. A
democratic country should have fair elections, equal opportunities for different political
opinion and have a high level of political participation. Malaysia does not fully meet all
these criteria. Whilst the country practices elections and individuals can freely voice
their opinions, people can only voice their ideas through the representative of their party
and given Malaysia’s single party dominance it can be difficult for diverse views to enter
the formal political arena.

William Case (1993) classified politics in Malaysia as semi-democratic because society
does not fully enjoy the freedom of democracy and the country is dominated by a single
party. Nevertheless, Malaysians still practice some democracy as they are still able to
criticize the government through various informal channels such as opposing political
parties, state assemblies and international media (Case, 1993).

Crouch (1993) shares similar ideas to Case. He has labelled Malaysian politics as semiauthoritarian. It is a semi-authoritarian as it contains both democratic and authoritarian
elements. Malaysia is said to be a democratic country in terms of the election system but
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at the same time the elected government has authoritarian power to limit opposition
activities (Crouch, 1993). Although the country has fair elections held regularly
restrictions are put on political activities which make it difficult for opposition to win.
For Crouch, some of these challenges to democracy to Malaysia follow from various
socio-economic constraints. These include ethnic divisions, tendencies toward social
fragmentation and its economic dependency on foreign capital.

Jesudason (1996) described Malaysia as a ‘syncretic state’. A ‘syncretic’ state is one that
does not solely depend on one type of rule. Jesudason explains the concept in his book,
The Syncretic State and the Structuring of Oppositional Politics in Malaysia (1996):

The syncretic state operates at a multi level, mixing coercive elements with
electoral and democratic procedures; it propagates religion in society as it
pursues secular economic goals; it engages in ethnic mobilization while
inculcating national feelings; and it pursues a combination of economic practices
ranging from liberal capitalism, state economic intervention, to rentier
arrangement (p131).

Jesudason argues that the state has played a significant role in structuring politics and
social life of the country. For him, Malaysia is a syncretic state where the power holders
have combined a range of economic systems and ideological and authoritarian elements
in managing the country. Malaysia’s syncretism consists of the combination of selfgoverning and coercive actions largely inherited from British colonial rule period.

Wan Asna (1999) meanwhile has a different view. Adopting Lijphart’s consociationalism
or inter elite bargaining concept, she claims that Malaysia is a country that has practiced
a consociation democracy model of political and economic development. Based on
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Lijphart’s research, there are four characteristics of consociationalism (Lijphart, 1977):
(1) An alliance of the political leaders of all significant segments of plural society; (2)
The mutual veto; proportionality as the principle standard of political representation: (3)
Civil service appointments and allocation of public funds; and (4) A high degree of
autonomy for each segment to run its own affairs. This view also stresses the role of the
elite being responsible to cooperate and commit to a stable democracy. For example, in
this model part of the success of the Alliance Party can be explained by the political
elite’s commitment to work together and control ethnic tensions. Something opposition
parties have been unable to do.

According to Zainal and Bhattasali (2008), consociationalism practiced in Malaysia had
depended on the political elites from three different ethnic parties co-operating to resolve
the country’s issues as they arose. However, over time the idea of inter elite bargaining
has been declining because of changes in the country’s demographic, political and socioeconomic structures.

The system seems to have been terminated with the imposition of Emergency
Rule following the May 13, 1969 racial clashes. Rukunegara, the national
ideology, was launched and essentially it asserted that the fundamental
agreements that had been struck earlier through inter-ethnic bargaining, the
‘Racial Bargain,’ could not be challenged. Amendments on the sensitive ethnic
issues were made in the Constitution, including section on rights, citizenship,
Malay special rights, status, and powers of the Malay rulers, status of Islam, and
the status of Malay as the sole national language. The amendments also gave
powers to the Yang DiPertuan Agung, the king, to reserve academic places in
institutions of higher learning for Malays in areas where they were
disproportionately few in number (Zainal & Bhattasali, 2008, p26-27).

Whether it is a syncretic or consociational democracy or semi-authoritarian state, one
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common thing in between these terms is that the country is being controlled by one
political party which has placed this party in the authoritative position to shape the
country’s future development. One of the factors that have no doubt assisted the Alliance
Party maintaining this position has been its role in being relatively successful in
sustaining continued economic growth (Crouch, 1996).

Realizing the importance of the Malays vote as the major electoral support and in order
to assure its authoritative position, a lot of attention has been given by the government to
favour this group’s welfare. Development planning policies have also emphasized this
issue. The introduction of the New Economic Policy (NEP) (1971-1991) by the
government after the ethnic riot incident in May 13, 1969 18 is an important example. The
rationale of the plan has been to enhance the Bumiputera particularly the Malays’ role in
economic development. Under the NEP, numerous policies were formulated to satisfy
the Malays, this included the increasing of Malays participation in middle class
occupations, opportunities for Malay students in the education system and special access
to licenses, loans and contracts to start a business (Crouch, 1993). During the NEP, the
Malays begin to achieve a stronger position in the economy. Whilst placing Malay
interests first, the NEP did not turn its back on non-Malay interests’ also encouraging
18

There are many factors contribute to the 1969 ethnic riot. Employment discriminations and uneven
education opportunity between the ethnics, particularly to the Bumiputera is among the reasons
(Sivalingam, 2007). According to Brown, Siti Hawa and Wan Manan (2004), the political crisis is the
factor that trigger race riots in Malaysia in 1969, “At the 1969 general election, the Alliance performed
badly, winning less than fifty percent of the vote, although retaining its parliament majority. Most notable
was the virtual collapse in its support among non-Malays, especially the urban Chinese; the MCA lost
more than half its federal seats and the Alliance lost control of the two urban states of Penang and
Selangor (Lee and Heng 2000; Ratnam and Milne 1970). ‘Victory celebration’ by the Chinese opposition
parties and counter demonstrations by the government supporters soon descended into rioting, which cost
almost two hundred lives and six thousand homes over a three day period. The government responded by
declaring a State of Emergency, suspending parliament…” (p3). Please see Brown, Siti Hawa and Wan
Manan (2004), and Sivalingam (2007) for further information on the topic.
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business leadership from other ethnic groups. Snodgrass (1995) in his paper entitled,
Successful Economic Development in Multi-Ethnic Society: The Malaysia Case, has
shown that during the 10 years of implementation of NEP, Malaysia was among the top
ten fastest growing economies in the world. In fact, according to Snodgrass (1995), the
NEP was an essential tool that balanced the country economic growth by contributing to
the national unity through modernization of rural society.

All NEP goals were to be reached in the context of economic growth. No one
was to suffer any loss of a job, income, or business, although obviously some
loss of opportunity to improve one’s job or increase one’s income or business
was implicit in the redistribution plan (Snodgrass, 1995, p7).

As a conclusion, the intervention by government to attempt to manage ethnic tensions is
one of the factors that have contributed to Malaysia’s stability. The complexity of
managing these ethnic questions is ongoing. Maznah in Ethnicity and Inequality in
Malaysia: a Retrospect and a Rethinking (2005) makes the point concisely:

Each group has actually existed separately or within parallel systems in a cultural
or economic sense. As long as each group feels that their group interests are not
being threatened and deprivation gaps are prevented from being unduly widened,
there is stability even if ethnic tension prevails (p5).

3.3

MALAYSIA’S CHANGING ECONOMIC PROFILE

Since Malaysia received its independence in August, 1957, it has gone through several
phases of economic changes. Back in the 1960’s and early 1970’s, Malaysia’s economy
was based on natural resources such as rubber and tin. However, in order to be
competitive in the global market, Malaysia steadily turned its economy from agriculture
commodities to a greater variety of exports. Some of its major exports at that time were
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electronics parts, chemicals and rubber products. The Malaysian government established
the Free Trade Zone Act in order to encourage and boost up these export activities.
Among others features of the Act, manufacturing companies enjoyed the benefits of
exemptions for duties for the import and export of equipments from the relevant
authorities, namely the Customs Department (Gomez & Jomo, 1999).

The growth on import based activities has supported Malaysia’s venture into export
oriented economic activities. Foreign multinational corporations (MNCs) began to
penetrate Malaysian’s market. The Malaysian government offered attractive incentives
and benefits to attract and encourage these MNCs to invest in Malaysia. However, even
though many MNCs set up factories in Malaysia, they did not bring technology into the
country. Instead these foreign manufacturers only used Malaysia as its assembly and
packaging plant. Research and development activities were still done in their origin
countries (Narayanan & Wah, 2000 and Norlela & Figueiredo, 2004). This is one of the
factors that contributed to the low level of technology activities in Malaysia during this
era.

When the export oriented economic activities proved to be a success, in the early 1980s,
Malaysia began to expand its economy into heavy industries. The main objective of this
expansion was to encourage the industrial diversification to generate economic growth
(Haslinda, Raduan & Kumar, 2007). The industries which are grew under this heavy
industrialization program included the national car project, iron and steel mills, cement
factories, paper and paper products, and petrochemicals. These industries are managed
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by the Heavy Industries Corporation of Malaysia (HICOM). The purpose of the HICOM
was to support this growth in heavy industry by facilitating the industrial sector with
incentives and tariff protection. 19 However, Malaysian ventures into heavy industries
were not an easy task (Zubair, 2007). According to Zubair (2007), heavy industries are
characterised by expensive start up costs, long lead times to gain profit, involvement in
continuous development processes and steady demand for skilful human capital. All
these factors require some degree of government support. In response the Malaysian
government launched several action plans. Privatization of selected public agencies was
one of the key actions taken. The Malaysian privatization policy approach was inspired
by the idea of ‘Japan Incorporated’, the assumption that the nation acts as one big
corporation where a conducive business environment is facilitated by government
(Zainal & Bhattasali, 2008). The policy was issued through Guidelines on Privatization
in 1985 and plan of action on privatization taken through the Privatization Master Plan
which was launched in 1991.

According to the Action Plan, 424 GOEs [government-owned enterprises] under
federal, state and local government were assessed, and 246 were considered to be
privatizable. Out of the 246 GOEs, it was determined that 69 could be privatized
within two years, 107 within two to five years, and the remaining beyond five
years (Zainal & Bhattasali, 2008, p18).

Privatization initiatives were envisaged to fulfil many objectives at the same time: lessen
government financial responsibility, increase the country’s efficiency and simultaneously
support the implementation of the NEP (the NEP was launched under the Second
19

“Apart from enormous injections of public funds, the targeted industries were heavily protected through
tariff and import restrictions and licensing requirement. For instance, the effective rate of protection for
the iron and steel industry rose from 28 percent in 1969 to 188 percent in 1987. The level of protection for
motor vehicle assembly and cement industries was so high that these industries operated at negative value
added at free trade prices” (Kanapathy, 2000, p144).
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Malaysia Plan (1971-1975), (Zainal & Bhattasali, 2008). 20

As noted earlier, the race riot's which took place in 1969 were an important factor that
contributed to the launching of NEP. Before the 1969 incident, Malaysia’s economy was
characterized by the predominance of the Malays in crop plantation, the Indians in the
estates and the Chinese controlling the mining sector. This distribution of economic
activities could be linked to an uneven distribution of the country’s economic assets. For
example: the Malays 1.5 percent, Chinese 22.8 percent, Indians 0.9 percent, and the
balance belonging to foreign interests, this situation created injustice for the Bumiputera
(Ritchie, 2005). Local people felt that the fragmented economy was the major factor that
caused high poverty among the Bumiputera. Table 3.1 and Table 3.2 show the number of
households in poverty and mean household incomes between different racial groups in
Peninsular Malaysia 21 in 1970.

Realizing that poverty was correlated with racial division, the government started to
formulate policies which could reduce the identification of race with economic function.
To this end the NEP provided policies to upgrade the standard of living in rural areas,
encourage rapid growth of urban activities and to improve education and training
20
It is reported, during the Seventh Malaysia Plan (1996-2000) period, privatization program has saved a
total of RM49.3 billion of government capital expenditure, (47.6 percent was from the electricity and gas
sector) and from 1983 until 2005 a total of 113,220 workers were transferred to the private sector (which
contributes in reducing the government operational expenditure). Also, from 1983 until the year of 2000
about 203companies were privatised. Please see Malaysia (2001) and Malaysia (2006) for further
information on this topic.
21
According to Hirschman (1987) “Peninsular Malaysia, formerly Malaya, consists of eleven states plus
the Federal Territory (the site of the capital city of Kuala Lumpur) of Malaysia on the mainland of
Southeast Asia. The other two states, Sabah and Sarawak, on the island of Borneo, were joined with
Malaya (which had been an independent nation since 1957) in 1963 to form Malaysia. Singapore was
initially part of Malaysia but left the federation in 1965. In 1980 Peninsular Malaysia had a population of
11.4 million, approximately 83 percent of the total population of Malaysia (Department of Statistics 1983,
2:1)” (p555).
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programs at all level of society. At the same time, the plan also tried to eliminate
imbalances between ethnic groups. In the NEP, the Bumiputera were given special
treatment in the development process which included specific quotas in the institutions
of higher learning and jobs in the public sectors (Crouch, 1993). 22

Although there is criticism on the plan favouring the Bumiputera alone, the NEP has
succeeded in building an upper class of Bumiputera professionals in Malaysia with other
ethnic group, particularly the Chinese, also gaining benefits. For example Ethnic
Chinese have successfully developed business linkages and network between Malay
business partners (Maznah, 2005). 23

Under the NEP, several programs were carried out in order to increase the participation
of the Bumiputera in the country’s development process. The programs include the
establishment of several in-trust agencies, namely the National Equity Corporation
(PNB), State Economic Development Corporation (SEDCS), the Council of Trust for the
Indigenous People (MARA) and the National Corporation (PERNAS). These agencies
were set up by the government with the intention of assisting the Bumiputera to increase

22

“In order to effectively coordinate the administration and implementation of the intake of a greater
number of Bumiputera students, the government established a Central Unit for University Student
Selection within the Ministry of Education. This was to ensure that future admissions into the universities
were in line with the NEP” (Selvaratnam, 1988, p184).
23
This is also supported by Mohamed (2007), “the NEP is not a policy purposely to discriminate against
non-bumiputera ethnic communities or withdraw from them the levels of income and wealth they have
already gained; on the contrary, it seeks to ensure the increments in the nation’s wealth and income
redound more fully to the Bumiputera and not disproportionately to the minority. To achieve this, the
Bumiputera must eventually participate on an equal footing in the modern high productivity sectors. The
NEP therefore places emphasis on advancing economic productivity of the Bumiputera, on education and
training, on the adoption and spread of modern technology, on market efficiency and competition in a
largely private sector regime, and on a business friendly government”. For further reading on this topic
please see http://bigdogdotcom.wordpress.com/2008/08/10/the-role-of-new-economic-policy-nep-inbuilding-a-united-malaysian-nation-in-diversity
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their involvement in economic activities.

Table 3.1
Peninsular Malaysia: Households in Poverty by Race, 1970
Ethnic group
and strata

All households
(000)

Poor
households
(000)

Poverty
incidence
(%)

Percentage of
total poor
households

Malay

901.5

584.2

64.8

73.8

Chinese

525.2

136.3

26.0

17.2

Indian

160.5

62.9

39.2

7.9

Others

18.8

8.4

44.8

1.1

Total

1,606.0

791.8

49.3

100.0

All rural

1,166.7

683.7

58.6

86.3

All urban

439.3

108.1

24.6

13.7

Source: Third Malaysia Plan (1976-1980)

Table 3.2
Peninsular Malaysia: Means Household Incomes, 1970
Groups

Mean household income
(RM per month)

Malay

172

Chinese

394

Indian

304

Others

813

Rural average

200

Urban average

428

All households

264

Source: Third Malaysia Plan (1976-1980)
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One of the most important restructuring programs during the NEP was the plan to
expand education opportunities. 24 Several education initiatives were undertaken in the
plan, inclusive of the establishment of the Curriculum Development Centre, who is
responsible for reviewing school curriculum, and also the increase in the number of
vocational and technical training institutions. As part of these initiatives the Malay
language was made the national language replacing the English language. This
expansion of education opportunities has shown establishment of new public institutions
such as, the Polytechnic Ungku Omar, Mara Institute of Technology and several teacher
training colleges (Okposin, Abdul Halim & Ong, 1999).

The NEP ended in 1990 and in 1991 the Malaysian government announced and launched
the National Development Plan (NDP) (1991-2000). Under the NDP, the Malaysian
government launched a long term development plan known as Vision 2020. This plan
provides guidance to Malaysia in becoming a fully developed nation and achieving fully
industrialized status by the year 2020. 25 Above all, skilled human capital supply has
24

According to Maznah (2005), NEP did provide education opportunities for the Bumiputera, hoewver, it
did not successfully fulfil its objective “A quota system was implemented to raise number of Bumiputera
places in local universities and a scholarship scheme was created to allow large numbers of Bumiputera
students to pursue their professional degrees abroad. However, a study by Ozay Mehmet and Yip Hat
Hoong (1986) in Malaysian universities showed that only 12% of the Bumiputera students surveyed and
who received government scholarships came from poor families. The study found that poor Malay
families have far less opportunity of having a child in university than the Chinese and Indian poor
families. Furthermore, more than four out of every five employed graduates with a scholarship (almost all
Bumiputera) worked for the public sector, with university education ending up being inefficient in
fulfilling technical and professional manpower needs… While recognizing that it built up Bumiputera
group confidence, the NEP was not successful instrument for alleviating inter-ethnic mistrust, not in
overcoming inter-ethnic inequality. In the absolute sense, there have been increases in Bumiputera
presence in the modern sector. Nevertheless, in a relative sense, Bumiputera participation rates in highwaged occupations, in tertiary education and earnings (household incomes) are still below that of the other
ethnic groups” (p13).
25
To complement Vision 2020, the government of Malaysia has shifted towards economy that is based on
knowledge. In knowledge based economy, knowledge plays a critical role in enhance the productivity. The
key components for knowledge based economy (k-economy) are intellectual capital, info-structure,
organizational transformation and intervention model to drive smooth transition (Academy Sciences of
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been a major emphasis for Vision 2020. Due to this, the Malaysian government has
initiated various programs in human capital formation. For example, the Human
Resources Development Fund (HRDF) was established in 1993 where a scheme to
provide a pay-roll levy to industrial sectors was implemented. Under this scheme,
companies/employers with more than fifty employees contributed one percent of the said
employees’ payroll to the scheme. The contribution made to the HRDF is claimable as
an expense for training programs conducted by the government and training institutes
managed by industry (Felker, 1999). Besides this scheme, the government also created a
National Vocational Training Council (NVTC) which is responsible to co-ordinate all
vocational training programs. In Malaysia, vocational education is handled by three
different ministries (i.e. Ministry of Human Resource, Ministry of Youth and Sport and
Ministry of Education) and Majlis Amanah Rakyat (MARA or Council of Trust for the
Indigenous People). Each of these entities operates and provides vocational and training
to various and different target groups. The establishment of NVTC has made vocational
education more manageable. The role of higher education was also highlighted. Steps
were taken to increase the enrolment of students in sciences based courses and to
establish new universities and government has also encouraged the establishment of
Malaysia, 2000). However, Malaysia needs to improve the country’s situation in order to embark on the keconomy. Such as claimed by Ramlee and Abu (2004), “However, Malaysia currently lacks some of the
critical elements to support the k-economy. Among them are the lack of adequate knowledge and skilled
human resources, inadequacy of a k-economy supportive education and training infrastructure, a lack of
R&D capability, a relatively weak science and technology base, a deficiency in institutional support and
info-structure, a slowly evolving financing system, and a lack of technopreneurs (Govinda, 2000)…the
creation of quality human resources is important in a k-economy. These individuals are the backbone of
the k-economy” (p54 & 56). Thus, to transform from production economy into the k-economy, the
government has taken several initiatives, which includes the formation of National Information
Technology Agenda (NITA) and also the launch of K-Economy Master Plan. K-economy Master plan is
the major policy document that outlines framework to support Malaysia transition into k-economy. In the
plan, developing knowledge human capital is one of the elements that given a priority. Focusing on
training and vocational education, improving the quality of teaching, increasing enrolment at tertiary
education and promoting lifelong learning are among the strategies outline to create high quality human
capital.
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private universities.

3.4

DEVELOPMENT PLANNING IN MALAYSIA

Malaysia’s development planning has three types of plans: long term, medium and short
term (Economic Planning Unit, 2011). The long term plan is meant for broad
macroeconomic strategies and targeted to be achieved in a long term period of 10 to 20
years. Up until the present Malaysia has had four long term plans; these include First
Outline Perspective Plan (1971-1990), Second Outline Perspective Plan (1991-2000),
Third Outline Perspective Plan (2001-2010) and Vision 2020 (1991-2020) (see Table 3.3
and Table 3.4).

Table 3.3
Development Planning in Malaysia
LONG TERM PLANNING
Vision 2020 (1991-2020)
First Outline Perspective Plan (OPP1) (1971 – 1990)
Second Outline Perspective Plan (OPP2) (1991 – 2000)
Third Outline Perspective Plan (OPP3) (2001 – 2010)
MEDIUM TERM PLANNING
Five year development plans, such as the Tenth Malaysia Plan (2011-2015)
Mid Term Review of the five year plans
SHORT TERM PLANNING
Annual Budget
Source: Economic Planning Unit (2011)
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Table 3.4
An Overview on Malaysian Development Planning Documents
PLAN TITLE

DURATION

Draft Development Plan of Malaya

1950-1955

Progress Report on Development Plan

1950-1952

General Plan of development (First Malaya Plan)

1956-1960

Second Five Year Plan

1961-1965

Interim Review of Second Five Year Plan

1961-1965

First Malaysia Plan

1966-1970

Mid Term Review of First Malaysia Plan

1966-1970

Second Malaysia Plan

1971-1975

Mid Term Review of Second Malaysia Plan

1971-1975

Third Malaysia Plan

1976-1980

Mid Term Review of Third Malaysia Plan

1976-1980

Fourth Malaysia Plan

1981-1985

Mid Term Review of Fourth Malaysia Plan

1981-1985

Fifth Malaysia Plan

1986-1990

Mid Term Review of Fifth Malaysia Plan

1986-1990

Outline Perspective Plan 2

1991-2000

Sixth Malaysia Plan

1991-1995

Mid Term Review of Sixth Malaysia Plan

1991-1995

Seventh Malaysia Plan

1996-2000

Mid Term Review of Seventh Malaysia Plan

1996-2000

Outline Perspective Plan 3

2001-2010

Eight Malaysia Plan

2001-2005

Mid Term Review of Eight Malaysia Plan

2001-2005

Ninth Malaysia Plan

2006-2010

Mid Term Review of Ninth Malaysia Plan

2006-2010

Tenth Malaysia Plan

2011-2015

Source: Economic Planning Unit (2011)
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The medium term plan, on the other hand, was designed to facilitate the development
and also to strengthen the economy over a five year period. The five year plan period
which is formulated within the long term plan framework, is the key working document
for the implementation of the government’s development program. It comprises the
strategies and programs that are needed in order to achieve the objectives of the long
term plan. The plan started in 1966 with the First Malaysia Plan and until today nine
plans have been implemented and currently the Tenth Malaysia Plan is still in progress
(as in the year of 2011) (Economic Planning Unit, 2011).

The strategy of this five year plan is to focus on the economic investment in several
selective sectors and during the plan period, all infrastructure development is directed
towards the sectors chosen. These policies have had a significant impact on the country’s
development. For instance, during the Eight Malaysia Plan (2001-2005) period, the
number of students that enrolled for tertiary education in the year 2000 increased from
130,161 to 252,730 in 2005. This was the result from the decision to establish several
new public universities in Malaysia and also to disburse a total of RM7.9 billion to
students by the National Higher Education Fund (NHEF) during the plan.

In Malaysia, development planning not only covers the economic sectors but every
aspect of development, including education, services, agriculture, science and
technology and environment. The policies formulated are very much responsible for
shaping and giving direction to the development of the country. One example is the
government’s policy on foreign direct investment (FDI). The policy outlined under FDI
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had successfully brought many foreign investors to invest in Malaysia. Through FDI,
MNCs in Malaysia grew and increased the volume of production which helped in the
process of industrialization in Malaysia.

The introduction of Multimedia Super Corridor (MSC) is another example. As the
world’s economy is shifting towards being information based, the establishment of MSC
in 1996 provided the foundation of Malaysian investment into Information,
Communication and Technology (ICT) development. 26 The MSC encourages the
development of new employment opportunities and also contributes to the development
of technology. After almost ten years of its establishment; the project has created
approximately 27,000 jobs and has granted about 1,421 firms with MSC status 27 (Zainal
& Bhattasali, 2008).

26

“The MSC is a 50 x 50 km2 zone, stretching from the Petronas Twin Tower (world’s tallest towers) in
the centre of Kuala Lumpur to the newly built Kuala Lumpur International Airport (KLIA). It comprises
several administrative, industrial and technological development clusters. Among the clusters are: (1)
Putrajaya – the newly built seat of the federal government, (2) Cyberjaya – an intelligent city which will
house multimedia industries as well as research centres and the Multimedia University (MMU), (3)
Technology Park Malaysia - a park located in the centre of the MSC providing engineering and IT
facilities to entrepreneurs, investors and industries. Previous industrial development project such as the
free trade zone in Petaling Jaya, manufacturing hubs in the outskirts of Kuala Lumpur and the city’s
financial centres also fall within the MSC. The MSC is a project spanning over 20 years, which envisions
Malaysia achieving leadership in the Information Age. The project comprises three phases. Phase I
includes attracting world-class companies to set up their operation in the MSC, the launching of seven
flagship applications including electronic government and telemedicine, as well as the establishment of the
two intelligent cities, Putrajaya and Cyberjaya. Phase II concentrate on creating networks between MSC
and other clusters in the country, attracting more companies and implementation of further flagship
operations. Phase III will see the culmination of Malaysia as a knowledge society, a home for a large
number of multimedia companies, with a host of cities linked to the global information super highway”
(Ramasamy, Chakrabarty & Cheah, 2004, p872).
27
MSC status companies according to Zainal and Bhattasali (2008), “MSC-status companies are granted a
5-year Tax Allowance (ITA) on new investments made in MSC cybercities. Imports of multimedia
equipment are duty free. R&D grants are granted to local small and medium-size enterprises (SMEs).
MSC-status companies exporting multimedia product manufactured in Malaysia using dutiable
components are eligible for a refund on the duty paid on the re-exported components…..In return, to enjoy
MSC status, companies have to meet criteria: they must be providers or heavy users of multimedia
products and services, employ a substantial number of knowledge workers, and they have to specify how
they will transfer technology and/or knowledge to Malaysia, or otherwise contribute to the development of
the MSC and the Malaysian economy” (p21-22).
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Box 3.1:
Sources of Policy Initiatives
Who initiated Malaysia’s economic policies? To pinpoint the sources of policies, and of
changes to policies, it is necessary to look at the institutional machinery. At the start, it is
useful to make a distinction between the federal government, state government, the
nonfinancial public enterprises, the government-linked company (GLCs), and the private
sector. There are the main sources of policy origination. The federal government has the
authority and is, therefore, the source of macroeconomic policies. The three centres for
macroeconomic policy initiatives are the Economic Policy Unit (EPU) in the Prime Minister’s
Department, the Ministry of Finance (MOF) or the Treasury, and Bank Negara Malaysia, the
central bank. EPU is responsible for the formulation of the five-year development plans and
the mid-term reviews of the five-year plans. It is also tasked with preparing the long-term
development plans, that is, the outline perspective plans that cover a period of 15 to 20 years.
EPU also initiatives specific studies or master plans - the Privatization Master Plan, for
example-and it has also just completed a master plan for human resources development.
Monetary policy and exchange rate policy comes under the purview of the Bank Negara
Malaysia (BNM). BNM has overall responsibility for the development of commercial banking
and the insurance industry in Malaysia. It formulates and monitors the long-term Financial
Sector Master Plan. Fiscal policy is under purview of the MOF, and this covers the areas of
taxation, operating and development expenditures, and the preparation of the annual budget.
BNM comes under the supervision of MOF. Macroeconomic policy initiatives are usually
coordinated by the EPU, BNM, and MOF. The agencies responsible for the development of
the various sectors are also involved, but the lead taken by the three key central agencies.
There is an Inter-Agency Planning Group (IAPG) with the three central agencies as members,
supplemented by a selected number of ministries and departments. The IAPG is usually
activated for the preparation of the five-year plans, and when there are matters that involve
policy making in between planning cycles. The EPU serves as the Secretariat to the IAPG.
Technical Working Groups (TWGs) for the five-year plans provide the technical support.
There are other sources of policy initiatives within the federal government. A National
Development Planning Committee (NDPC), with the EPU as Secretariat, is responsible for
considering the five-year development plans up to the level of senior officials and technocrats.
Papers that seek policy decisions from the NDPC are prepared by the EPU. The NDPC also
considers policy matters policy matters or issues that are submitted for its considerations
through the EPU. The central agencies of the federal government are members. The Chief
Secretary to the Government is the Chairman of the NDPC. The MOF and the BNM have their
own committee that consider policy matters under their purview, and they take the lead as
Chairman and Secretariat to their respective Committees. The BNM usually submits policy
and other matters for discussion to the Minister of Finance. Regular briefings given to the
Minister and other senior officials of the MOF provide opportunities for discussing policy
matters and developments in the financial sector. The Cabinet is the final arbiter on policy
matters. Various ministries and government departments submit policy papers for the
consideration of the Cabinet, and these presented by the respective ministers. The Cabinet
papers are prepared with the prior consultation of the relevant ministries and departments, and
their views are incorporated in the Cabinet papers. Where there are dissenting views on
policies that cannot be resolved at the level of the officials, these policy matters it can instruct
and direct the relevant minister and the initiating agency to reconsider the matter and resubmit
it to the Cabinet when it has completed its task.
Source: Zainal Aznam Yusof & Bhattasali, D 2008, ‘Economic Growth and Development in Malaysia:
Policy Making and Leadership’, Working Paper No.27,Commision of Growth and Development,
Washington, pp31-32
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The policy has also been supportive in bringing a more innovative culture into Malaysia.
For example under the five year plan period several science and technology related
incentives were introduced including the Intensification of Research in Priority Areas
(IRPA) 28 program, Industrial Technical Assistance Fund (ITAF), Malaysian Technology
Development Corporation (MTDC) and several research support institutions namely
Standards and Industrial Research Institute of Malaysia (SIRIM), National Productivity
Corporation (NPC) and technology parks.

Whilst generally seen as a success Malaysia’s development plans have not been without
their critics. Based on research done by Lim (1983), on Malaysian development plans
over the period of 1950 to 1980, it was found that although development planning in
Malaysia has largely achieved its targets there were still some weaknesses with
processes of implementation, particularly slowness in achieving desired results. These
included insufficient planning skills, delay in scheduling programs and too much
bureaucratic intervention. During the implementation of the First Malaysia Plan (19561960), for instance, there were two objectives, i.e. rehabilitation of the rubber industry
and providing better facilities for rural areas. Whilst both objectives were ultimately
successfully achieved results took longer than the five year time frame allocated for the
program which had a negative effect on national gross domestic product (GDP) (Lim,
1983).

28

The Intensification of Research in Priority Areas (IRPA) program was established in 1988 as an effort of
the government in supporting R&D activities in strategic areas. This fund is open to public research
institutions and local universities.
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3.5

SPECIFIC SCIENCE AND TECHNOLOGY POLICIES

As a response to the competition of the global market, Malaysia has transformed its
economy through several phases: From an economy that depends on agricultural
commodities to manufacturing based activity and later, high technology and knowledge
intensive industries. This transition towards high level technological industries has
affected the country’s development policies specific scientific and technological
elements have been inserted into the policy plans. These science and technology policies
are not only integrated in the country’s five-year development plan, but also were
outlined and formulated in a separate document: The Action Plan for Industrial
Technology Development (APITD) and National Science and Technology Policy Plan.

The First National Science and Technology Policy Plan was outlined and integrated with
the Fifth Malaysia Plan 29 in 1986. Several relevant objectives were put forward in order
to favour the country’s technological development. Among the main objectives were to
enhance human capital through improvement of skills and knowledge and secondly, to
support the process of technology transfer by providing conducive infrastructures for
foreign investment. Although the plan has successfully integrated science and
technology into the national development plan and has established a science and
technology advisory body, budget constraints and a lack of supporting institutions have
meant that some of the goals outlined in the plan have not been achieved (Academy
Sciences of Malaysia, 2000 and Asgari & Wong, 2007).

29

The Fifth Malaysia Plan (1986-1990) heralded a new year for science and technology policy in
Malaysia. It is during this plan period, for the first time the chapter on science and technology was put in a
separate chapter.
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In order to address the weakness in the previous plan, the Second National Science and
Technology Policy Plan was launched in 2003. The second plan outlined several
strategies for strengthening Malaysia’s science and technology capabilities, which
among others, included strengthening research and development (R&D) capacity,
promoting scientific and technological culture, commercialization of research outputs,
investment in intangible assets and to strengthen the institutional framework and the
management for science and technology (Malaysia, Ministry of Science, Technology and
the Environment, 2003b). Although the plan is still in progress at the time of writing,
some improvements have already been seen. The rapid progress in preparing a
supportive infrastructure for scientific and technical activity has resulted in an increase
in the number of patent applications and also the growth in the number of science and
technology stream students. The success of the first Malaysian astronaut in 2007 also
provided powerful symbol for the embrace of science and technology in Malaysian
society.

During the same era in 1990 the APITD was launched its objective was to assist the
industrial sector with the use of technology. The plan outlined 42 recommendations as a
step to coordinate technological advance and industrial development in Malaysia
(Academy Sciences of Malaysia, 2000). Among the recommendations was the
strengthening

of

the

role

of

the

National

Scientific

Council,

promoting

Commercialisation of Technology (COT) initiatives, and setting up several new funds
such as the Technical Assistance Fund and the Skill Development Fund. Currently, the
government of Malaysia has formed the National Innovation Council with the objective
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to formulate innovative programmes to assist the improvement of the country’s
innovation system (Thiruchelvam, Ng & Wong, 2009). The council which was
established in 2006 is chaired by the Prime Minister with the members from the
government and industrial sector.

Despite all the efforts taken by the Malaysian government to develop its science and
technology sector, progress is still not sufficient to keep pace with global development.
This, according to Kondo (1999) is because the country is too dependent on its academic
and public sector. For example, most R&D activities took place in the public research
institutions and the majority of the members in the national scientific advisory council
are also from the public sector. Most of the incentives and programs that are offered
have been given high priority by the public sector. For instance the IRPA program only
offers funding for researchers who are attached to public institutions (Kondo, 1999).
According to Kondo the lack of the private sectors role in science and technology has
been an important factor in lowering the promotion of R&D activities more generally.

3.6

THE GOVERNMENT’S ROLE IN TECHNOLOGICAL DEVELOPMENT

Varsakelis’s (2006) research on innovation in 29 countries has shown that education and
political institutions are the two major elements that can contribute to the success of an
innovative activity. This research also shows that the government support institutions are
crucial to the country’s innovation productivity.

The government is involved in many aspects of a country’s technological development.
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The reasons government intervention is required include; dealing with international
competition, and the potential high cost of risks involved in research and development
(Coombs et al., 1987). In order to allow local industries to grow and compete, the
government has to support them in terms of funding or by setting up supportive
infrastructures for R&D activities to take place (Edquist & Johnson, 1997 and Johnson,
2001). Government intervention also helps to reduce the rate and number of
technologies transferred from other countries.

According to Coombs, Saviotti and Walsh (1987) the government is engaged in the
technological development process both directly and indirectly. Directly through policies
that are formulated specifically for technological development. Indirect support on the
other hand, provides policies that are implemented to assist economic growth, in a way
to also support technological development.

Through the NDP, the government has started to pay more attention to direct measures
such as improving technological infrastructure and increasing skilled human capital. In
this context there have been numerous initiatives. The establishment of the Vendor
Development Program under the Malaysian Industrial Development Authority (MIDA)
and the formation of a Small and Medium Scale Industries Development (SMIDEC)
plan (Ritchie, 2005). The Malaysian government has also established research
institutions, technology parks and business incubators, to further facilitate and stimulate
the industrial sector towards more technologically advance activities. These institutions
include the Malaysian Science and Technology Information Centre (MASTIC),
107

Malaysian Institute of Microelectronic System (MIMOS), Malaysian IndustryGovernment Group for High (MIGHT), Khazanah Holdings, Malaysian Technology
Development Corporation (MTDC) and the Multimedia Super Corridor (MSC). Table
3.5 shows the government support policies with respect to Malaysian technological
development. In addition, the Malaysian government has introduced the Human
Resource Development Corporation (HRDC) in 1993. After four years of its
establishment, the scheme has trained about 533, 227 workers (Ritchie, 2005).

Table 3.5
Major Policy Support with Respect to Industrial Technology Development
Key State Support Measures

Main Objectives

Fiscal Incentive
Across-the board tax incentive provided To encourage R&D activities among private
since 1984 for R&D activities that include firms
double deduction for R&D expenses
incurred, an industrial building allowance
for building utilized for R&D activities and
capital allowance for plan and machinery
used in R&D.
Pioneer status for new investment in
selected high-technology activities that meet
R&D intensity and other criteria were
introduced in 1994. Other incentives were
also tied to selected high-tech investment.

To induce companies to achieve R&D
expenditure of one percent of sales revenue
within a year. Also 7 percent total workforce
must include science and technical graduates
within one year

Technical Assistance
MASTIC
(Malaysian
Science
and A national science and technology information
Technology Information Centre) formed in centre within MOSTI (Ministry of Science,
1992
Technology and Innovation) charged within
collecting data through biennial national survey

MIGHT (Malaysian Industry-Government A consultative committee consisting of top
Group for High Technology established in government and business leaders to forge
1993
consensus on technology development priorities
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Financial Assistance
IRPA (Intensification of Research in Priority
Areas) introduced in 1986
ITAF (Industrial Technical Assistance Fund)
introduced in 1989

Vendor
Development
Programme
introduced in 1993 by Ministry of
International Trade and Industry (MITI) and
Ministry of Finance (MOF)

To centralise management of public funds for
R&D and set technology priorities
An R&D subsidy scheme that provides matching
grants to small-medium industries (SMIs) for
innovative projects

To raise technological capability of local SMIs to
enhance linkage development. Multinational
Corporations (MNCs) and large local companies
sign agreement with MITI and designated banks
to provide supplier firms with procurement
contracts, technical assistance and subsidized
finance

Malaysian
Technology
Development A public-private venture capital to commercialise
Corporation (MTDC) established in 1993
public research institutes research findings. Two
RM100 million matching grant funds allocated
under the 7MP (Malaysian Plan)

Khazanah Holdings established in 1994 as To spearhead direct government investment in
an investment arm of the MOF
key strategic and high-technology areas

MESDAQ (Malaysian Exchange of An automated stock
Securities
Dealing
and
Automated technology firms
Quotation) launched in 1996

exchange

for

high-

Establishment of Technology Parks
Technology Park Malaysia established in To house and support private research facilities
and technology intensive companies. Administers
1988
at RM10 million venture capital fund allocated
under the 7MP
Kulim High Technology Park Multimedia To attract technology-based foreign and local
projects. To stimulate emerging IT development
Super Corridor established in 1996
and research. A RM200 million multimedia
matching grant scheme and a venture capital for
investment in Multimedia Super Corridor
(MSC)-status companies
Source: Kanapathy (2000)
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At the same time, the government’s intervention through incentives, protection, tariffs
and regulations have also encouraged local industry to become more innovative and
competent. This can be seen through the government’s decision to transform some of the
public agencies into corporate enterprises through the privatization policy. This action is
one of the government’s strategic plans to stimulate entrepreneurial skills and increase
the country’s economic income.

Furthermore, as a step to increase the participation of industries in research and
development activities, the government has also taken several other measures, namely
introducing fiscal incentives and research grants. A number of financial incentives
namely the Industry R&D Grant Scheme (IGS), Multimedia Grant Scheme (MGS),
Demonstrator Application Grant Scheme (DAGS), Technology Acquisition Fund (TAF),
Industrial Technical Assistance Fund (ITAF), Intensification of Research in Priority
Areas (IRPA) Program and Commercialization of R&D Fund (CRDF) have been put
forward to further supplement the growth of technology and innovation activities in
Malaysia (Mani, 2002) (see Table 3.6 and Table 3.7).
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Table 3.6
Financial Incentives for R&D Provided by Government
Grant
Schemes
Purpose

IRPA

MGS

IGS

DAGS
To encourage
Malaysians to adapt
and customize
existing IT and
multimedia
technologies in
applications
compatible with
local culture and to
promote the
development of the
local software and
content industries
for greater
competitiveness in
global market
MIMOS

To support R&D
activities in the
public sector on
areas which
address the need
of Malaysian
industry for the
enhancement of
the national socioeconomic position

To help innovate
local companies
or joint venture
companies
developing
relevant
multimedia
technologies and
applications
which would
contribute to the
overall MSC’s
development

To encourage
Malaysian
companies to be
more innovative
in using the
adopting existing
technologies and
creating new
technologies,
products and
processes which
will benefit the
national economy

Implementing
Agency
Priority Areas

MOSTI

MDC

MOSTI

Priority research
areas of Seventh
Malaysia Plan

Multimedia

Eligibility

Public R&D
institutions,
universities
government and
statutory body

MSC-Status
Companies
(SMIs) which are,
at least 51%
Malaysian-owned

Key technology
areas that support
Industrial Master
Plan 2 clusters
with prospect for
early
commercialisation
Malaysian
Majority-owned
companies

Collaboration

Inter-agencies and
private sector

Not specified

Local
GRIs/Universities

Funding
Duration

1-3 years or more
in exceptional
cases
100% direct cost

2 years

3 years

Malaysian Citizen
or locally registered
organizations with
at least 51%
Malaysian equity
and/or government
agency
Hosts/user
community at once
or more local
agencies
1 year

50% of total
project cost

70% approved
cost

70% of total project
cost

Max. grant
support

Source: Academy of Sciences Malaysia (2000)
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Information
technology

Table 3.7
Government’s Incentives for Commercialization and Technology Upgrading
Grant
Schemes
Purpose

Implementing
Agency
Eligibility

Amount
supported
Activity
funded

CRDF

TAF

ITAF

To enhance
competitiveness and
capability of the
Malaysian industrial
sector by promoting the
commercialization of
indigenous technology;
and to accelerate the
commercialization of
R&D result undertaken by
local universities and
research institutions,
companies and individual
researchers or inventors
MTDC

To promote technology
upgrading through the
introduction and
utilisation of modern and
efficient technology in the
manufacturing and
physical development of
existing and new
products’ processes, and;
to enhance the
competitiveness level of
firms to enable them to
compete globally

-development of new
product, new design or new
processes
-improvement and upgrading
of existing process
-improvement of existing
products and designs

-company is locally
incorporated and has at
least 51% Malaysian
equity/ownership
-joint venture companies
between local firms and
universities/ research
institutions (both local
and foreign)

50-70% of the total cost
The eligible project costs
are market survey and
research; product/ process
design and development;
and standards and
regulatory compliance
and intellectual property
protection

MTDC

SMIDEC, SIRIM,
MATRADE
-company is locally
-company incorporated under
incorporated and has at
the Companies Act 1965
least 51% Malaysian
-a manufacturing company
equity/ownership
with an annual sales turnover
of not exceeding RM25
-company must produce
million and with full time
evidence of the signed
employees of not exceeding
technology agreement,
150
where applicable
-a consortium of firms can -at least 70% of their equity
also apply
is held by Malaysian, of
which not more than 25%
held by large companies
50-70 of the total cost
50% matching grant
Purchase of high-tech
equipment and
machinery; technology
licensing; acquisition of
patent rights; prototypes
and design; placement of
Malaysians in foreign
technology based
companies and foreign
technology institutes;
expert sourcing program,
and information
dissemination seminar/
workshops

Source: Academy of Sciences Malaysia (2000)
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Consultancy costs: cost of
acquiring technology and
skills through training;
service cost for related
schemes, testing and
calibration; cost of testing
materials and developmental
equipment used in designing
and prototypes; other costs as
per contract

Box 3.2:
The History of R&D Funding in Malaysia
One component of the first National S&T Policy introduced in 1986 was R&D funding. The
discussion on national R&D highlighted the various issues including management, resource
allocation and priorities. These concerns were first captured in the Fifth Malaysia Plan (FMP)
and it called for the strengthening of the management system to enable a more centralised
planning demand of the FMP for strengthening of the R&D management system. IRP A
(Intensification of Research in Priority Areas) was introduced in 1988. When first introduce
IRPA was intended to:
•
•
•

Determine R&D priority at national institution level
Formulated of research proposals based on agreed priorities
Peer group appraisals of proposals and continuing monitoring and evaluation

Prior to IRPA, funding for R&D was drawn from both the “Development Vote” and the
“Operational Vote”. For R&D purposes, the Development Vote can be expended to finance the
establishment of new laboratory or purchase of new scientific equipment at the initiation of
new projects. Fund of the actual conduct of R&D came from the Operational Vote. While this
mechanism operated well under normal circumstances, difficulties were encountered in times
of budgetary constraints as available funds were directed to finance essential overheads with
very little for R&D activities (Omar, 1987).
The introduction of IRPA was against the nation’s economic background that was slowly
emerging out of the agricultural sector into the industrial era. During the dominance period of
agriculture, agriculture-based research institutions were well established but with a focus to
alleviate poverty and reduce the income gap between rural and urban areas. As such R&D
were primarily motivated to help solve the social economic problem of the rural segment of the
population. Therefore institutions like MARDI and Department of Agriculture have a very
strong social component in their missions and competitiveness was not a priority.
As for industrial crops such as Oil Palm and Rubber, R&D activities were centered in PORIM
[Palm Oil Research Institute Malaysia] and RRIM [Rubber Research Institute Malaysia]. They
fund their R&D through cess collected from the industry. Still their R&D focus was towards
solving generic problems faced by the industry. Again competitiveness was not the main
feature of R&D activities in the industrial crop sector. The desired increase in the production
of both rubber and palm oil can be easily achieved through conversion of land to plantations.
The migration of the nation’s economy to manufacturing in the early 1980s changed the R&D
priority in the country. As consequences, the national R&D priority must be re-focussed to
embrace new and emerging priority areas in support the industrialization process. New
institutions such as Standard and Industrial institute of Malaysia (SIRIM) and Malaysia
Institute for Nuclear Technology (MINT) were established to drive the R&D activities in the
industrial sector. However since the manufacturing sector concentrated mainly in production
capitalising on the cheap labour force of the country, attaining competitiveness was never an
objective aggressively pursued. Furthermore, economically, the expanding economy provided
ample growth opportunity through capital expansion. The liberalization of the capital market in
the 80s allowed the country to draw in foreign capital into the country fuel economic growth.
R&D was not seen as a crucial factor for economic growth in the short and medium term but
rather as an instrument for capacity building in new and emerging areas of industries. IRPA
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was therefore introduced in 1988 for such purpose.
The private sector participation in R&D during the early years of IRPA was very low. Because
of the industrial structure prevailing at the time, most R&D activities in the private sector
centred around the agriculture sector with multinationals such ad Guthrie and Sime Darby
taking the leading role. There was very little incentive for the private sector to invest in
building their R&D capacity and capability for the future. The government therefore assumed
the role in developing the capacity and capability in S&T for the future by investing heavily in
establishing and financing new public sector research institutions. The public sector research
institutions were the main driver of R&D activities during that time and IRPA funds were
made available to them for that purpose. Because of this circumstantial reason, IRPA evolved
over the years as a public sector funding mechanism with very little private sector
participation.
Source: Academy of Sciences Malaysia 2000, National Science and Technology Policy II: 2001-2010:
Building Competitiveness in a Knowledge-Driven Economy, Report to the Ministry of Science,
Technology and the Environment, Academy of Sciences Malaysia, Kuala Lumpur, ppCHPIII-2-CHPIII-3

Malaysia’s political leadership has also encouraged technological initiatives. For
example, the country’s ex-Prime Minister, Mahathir Mohamad initiated important
changes to the country’s science and technology policies. Mahathir was Malaysia’s
fourth Prime Minister. During his 22 years tenure (1981-2003) he initiated a series of
science and technology infrastructure developments. These included the ‘Look East
Policy’ which was launched in 1982 at the beginning of his career as Prime Minister, to
strengthen the national innovative infrastructure by looking at technological skills in
Japan, Korea and Taiwan. Later initiatives included the formation of the Science Advisor
Office under the Prime Minister’s Department, integration of science and technology
policy into national development planning (for example: Fifth, Sixth, Seventh, Eighth
Malaysia Plans; Second Outlines Perspective Plan (OPP2); Second Industrial Master
Plan (IMP2); K-Economy Master Plan, Vision 2020), the establishment of National
Council for Scientific Research and Development (NCSRD); Academy of Sciences
Malaysia (ASM); MIGHT; MASTIC, MIMOS, and the introduction of the IRPA fund
(Omar, 2008).
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Mahathir also initiated many specific science and technology projects namely the MSC
project, the national car project - Perusahaan Otomobil Nasional Sendirian Berhad
(PROTON), second national car project – Perusahaan Otomobil Kedua Sendirian
Berhad (PERODUA) and the micro satellite project (Omar, 2008). One of the outcomes
of this policy was the foundation of Malaysia’s automobile industry.

The first national automotive project, PROTON was a joint venture between the Heavy
Industry Corporation of Malaysia (HICOM), Mitsubishi Motor Corporation and
Mitsubishi Corporation of Japan (Wad & Govindaraju, 2011). In 1996, the government
launched PROTON City as a way of supporting the emerging automobile industry. It
consisted of a

4,000 hectare area with a R&D centre, skills development centre and

vendor complex (Abdul Aziz & Sumangala, 1996).

Despite a generally positive appraisal of these initiatives, there have been some views
that these government’s policies have not always been as successful in contributing to
technological growth as often believed and have sometimes been more orientated to
gaining short term political favour than encouraging innovation (Jomo, 1999, Doner &
Ritchie, 2003 and Ritchie, 2005). For instance, the NEP was not only applied to
resolving challenges of economic restructuring but was also always underpinned by
political concerns such as managing ethnic tensions which may have not always been in
the best interests of the country in terms of good science and technology policy. For
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example whilst politically popular, the introduction of the education ‘quota system’ 30
also lowered the quality of higher education. Micheaux (1997) for example, claims:

The system of quota tends to undermine the quality of higher education due to
over-privileging according to race rather than on academic merit over the
decades. Due to this, non-Bumiputera students must have been pushed aside in
spite of their scholarly result - which could have been superior to those of Malay
students’ entering University. The inequity of the system has therefore forced
them to leave the country and study overseas in foreign Universities, on
condition that they are able to afford it. An original system called twinning
program has been developed by the private higher education institutions
subjugated to the University and College Act 1971: these private institutions
were not allowed to deliver First Degree in Malaysia which opens access to
professions such as engineering and to high level management….M.Lee is
discussing the question of the quality of these twinning programs which is
mainly related to a couple of institutions involved therein, quality varying from
institution to institution both in local Malaysian colleges and in foreign partners.
The quota system bore also a consequence in that higher education and become
very heterogeneous in the country, with no global consistency in the programs
and no guarantee of quality either in public or in private sector (p6-7).

Indeed, the quota system applied to students’ enrolment in the local tertiary educational
institutions during the NEP period plan has resulted in students who have been pursuing
their studies abroad not wanting to return after completing their studies. They prefer to
stay back and work in the country they have studied in. As a consequence, the supply of
skilled human capital in Malaysia has reduced and many job opportunities mainly in the

30

The ethnic quota system was imposed on admission of students into public university in order to balance
the distribution between Bumiputera and non-Bumiputera students in the university. As stated in Micheaux
(1997), “in early 1970s, most of the Bumiputera formed a rural community and, according to the 1970
census, they represented 74% of the peninsular population living below the poverty line. This population
was subsequently far removed from the tertiary education world and from the social mobility that it
allows. The Malay participation in the professions was very low in 1970: their proposition amongst
doctors was 4%, dentists 3%, architects 4%, engineers ad accountants 7%” (p5). The policy is based on
the ratio of 55:45 for Bumiputera and non-Bumiputera students (This topic is further discussed in the
‘Higher Education in Malaysia’ section of this chapter). However, in the year of 2002, the quota system
has been replaced with ‘merit system’. The introduction of meritocracy system means that students’
enrolment into public institutions of higher learning is will be based on their academic performance. Cocurricular activities are only taken into consideration if more of one student has same academic points. For
further reading on this topic please see Micheaux (1997), Lee (2004) and Daily Express 11 January 2003,
at http://www.dailyexpress.com.my/news.cfm?NewsID=16221)
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scientific and technological based sectors (Ritchie, 2005) have been left vacant.

The implementation of the heavy industries policy was also claimed as not contributing
much to the country’s technological development. As mentioned earlier, the government
had formed HICOM with the purpose to support the development of heavy industries in
the country by facilitating the sector with incentives and tariff protection. However,
HICOM has not brought a huge effect to domestic technological development due to the
reluctance of MNCs to perform research and development activities in Malaysia
(Ritchie, 2005).

The introduction of financial incentives is undeniable to ensure continuous growth in
technology, yet due to the weaknesses in the system, some of these incentives were
unable to contribute to internal technological progress. As an example, the IRPA
program designed to provide funding for research projects conducted in collaboration
between universities and the government research institutions with the industrial sector
appeared to be unsuccessful. In the Seventh Malaysian Plan (1999-2000), about RM1
billion was allocated for the program, however due to the low capability of skilled
human capital to carry out research activities in the fields emphasized, only 60 percent
of the allocation was utilised (Mani, 2002).

Although it has been suggested that the government’s intervention in the country’s
technological development was influenced by its political agenda, most of the policies
and decisions made by the government have still contributed to the growth of Malaysia’s
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technological capacities. For instance, the decision on the formation of HICOM although
open to criticism has still contributed to the introduction of the local automobile
industry.

3.7

THE MALAYSIAN INNOVATION SYSTEM

Whilst Malaysia has been influenced by other newly industrializing countries (NICs)
such as Korea, Singapore and Taiwan the Malaysian innovation system remain unique
and less easy to categorise (Lai & Yap, 2004).

…the national innovation system model of Malaysia remains elusive, the one in
the Republic of Korea is characterized by large and vertically integrated
conglomerates (chaebol). Meanwhile, Singapore and Taiwan Province of China
are seen to be following the small- and medium-sized enterprise-public research
institute (SME-PRI) innovation network model and the foreign direct investment
(FDI)-leveraging model respectively. Over the years, Malaysia has attempted to
emulate the three models but none of these has produced significant results thus
far (Lai & Yap, 2004, p55).

In addition, according to Mohan, Aliza and Kamarulzaman, (2002) the Malaysian
innovation system is unique since it involves a multi-ethnic society as one of its key
national system components:

We have identified the government, financial institutions, the education system,
research organizations and NGOs, private enterprises and MNCs (Multinational
corporations), and the cultural traditions of a multi-ethnic society, all existing
within an interactive sphere, to be the key components of the Malaysian NSI
[National Innovation Systems]. Malaysia is a multi-ethnic society with each race
having its own distinctive culture ushered by bountiful traditions. Anything that
takes place in a country is within the societal sphere. Thus, the aspects of its
multi-ethnic society influence these building blocks of the Malaysian NSI in one
way or another (p4).

The Malaysian national system of innovation setting as suggested by Mohan et al.
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(2002) is projected in Figure 3.1.

The framework of Malaysian scientific and technological institutions is represented in
Figure 3.2. In this system, the Malaysian government plays the most important role in
planning and managing the system. The important role of government in system of
innovation is not only practised by Malaysia. In fact, according to Ivaniashvili-Orbeliani
(2009), Finland, Canada, South Africa and China rely on political support in
strengthening their country’s innovation systems.

Figure 3.1
The Components of Malaysian System of Innovation

Government

Financial
Institutions

Education System
MULTIRACIAL
SOCIETY

Private
Enterprises

Research
Organisations

Source: Mohan, Aliza and Kamarulzaman, (2002)

Malaysia’s innovation system was formally introduced in the 1980s with the launch of
the First Industrial Master Plan (IMP1) (1985-1995) (Academy Sciences Malaysia,
2000). The objective was to support Malaysia’s innovative capacity as a step to excel in
119

national economic development. Starting from the First Industrial Master Plan, a
separate chapter on science and technology was put forward to prioritize the scientific
and technological fields in the Fifth Malaysia Plan (1986-1990). In this plan, the general
science and technology policy goal was outlined and in the same year the government
launched the First National Science and Technology Policy Plan (Felker, 1999). Since
then Malaysia’s science and technology planning systems have grown rapidly. Table 3.8
shows how the economic development plan in Malaysia and the focus of national
science and technology is interrelated.

Although scientific activities are managed and co-ordinated by several ministries in
Malaysia, as shown in Figure 3.3, the Ministry of Science, Technology and Innovation
(MOSTI) and National Council for Scientific Research and Development (NCSRD) are
the two major players. NCSRD’s membership is made up from various government
agencies which include people from the Ministry of International Trade and Industry
(MITI), Economic Planning Unit (EPU), Ministry of Education and also representatives
from the industries. NCSRD’s function is to give recommendations and directions for
Malaysian science and technology development. The council was responsible to ensure
all scientific activities are geared to national needs (Anuwar, 1992). These include
ensuring maximum utilization of the country’s resources and developing the work force
for R&D activities.
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Figure 3.2
The Framework of the Malaysian Innovation System
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Source: Adapted from Academy of Sciences Malaysia (2000)
International
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Source: Academy Sciences of Malaysia (2000)
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Table 3.8
The Transition of Malaysian Economic and National Innovation System
Period

Economic Development
Beginning of import substitution
policy

Primary focus on provision of
basic infrastructure as well as
developing operational capabilities
to promote labour-intensive
manufacturing activities

-Export led industrialization

Focus on learning as well as
developing duplicate imitation and
adaptive capabilities as well as
human capital development

1960s

-gradual shift to heavy industries;
1970-1980s

National Innovation System

-export processing zones;
-NEP;
-launch of IMP1
-continuation of export led
industrialization

1990s

Primary focus on developing
creative duplication and
innovative capabilities to enhance
productivity. Applied and
developmental research promoted.

-shift to new and emerging
technologies
-promotion of clusters

-Transition to innovation led
economy
From 2000
onwards

-service sector engine of economy
-launch of National Science and
Technology Plan

Primary focus on developing
knowledge creating (basic
research) and transformation
capabilities to support knowledge
based economy

Source: Thiruchelvam, Ng and Wong, (2009)

On the other hand, MOSTI has played a major role as the agent promoting science and
technology to the public. Its major function is to formulate science and technology
policies that suit the country’s development objectives. Finance mechanisms, ‘conducive
technology facilities’, training schemes and consultation services, are among the
programs implemented by the Malaysian government through MOSTI.
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Figure 3.3
Agencies Linked to Science and Technology Development in Malaysia

Ministry of Science,
Technology and Innovation
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Technology
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Ministry of
Education
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-Providing fiscal
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Ministry of Agriculture
and Agro Based
Industry
-Increase food production
-Increase revenue from
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Source: Academy Sciences of Malaysia (2000)
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Ministry of Plantation
Industries and
Commodities
-Issuance of licences &
permits

The government has taken various actions to encourage the public and the private sector
to invest in scientific and technological activities. These have included: workforce
training programs, incentives and tax deduction. These actions have also included the
establishment of the HRDF and the setting up of several technology parks. HRDF was
established in helping to stimulate the development of technology parks as the
mechanism to encourage the growth of Malaysia’s high-tech industries. In addition, the
government has also offered several finance mechanisms for R&D and high
technological development in order to attract the industrial sector to invest in science
and technology based activities (Jomo & Felker, 1999).

Besides those two government bodies, the Malaysian national innovation system
framework has also been supported by several other actors who have been major
stakeholders in the system. These stakeholders include the education system, research
institutions, financial system and the industry/private sector (Academy Sciences of
Malaysia, 2000, Mohan, Aliza & Kamarulzaman, 2002 and Chaves & Moro, 2007). As
stressed by Chaves and Moro (2007), science and technology have an interdependent
connection. A dynamic flow of information from science will influence technological
development and progress in technology will influence scientific development (Chaves
& Moro, 2007).

In supporting innovation systems, the education system has also been undergoing
restructuring (Mohan et al., 2002). In the Eight Malaysia Plan (2001-2005) for instance,
about 20 percent of total governmental expenditure was allocated for educational
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purposes (Economic Planning Unit & World Bank, 2007). Various programs and
initiatives have been taken to carry out this goal, among them have been: formulating
standardize curriculum; providing educational support programs such as textbooks-onloan; the introduction of National Higher Education Fund as a financial support for
students at tertiary education level; upgrading the skills of teachers and educators; and
increasing the number of institutions of higher learning in order to give greater
opportunity for continuous learning (Malaysia, 2001).

As a way to support an improved research climate among the universities, the
government has also made an effort to build incubators centres within university areas.
For instance, there are technology parks located near the University Technology of
Malaysia (known as Universiti Teknologi Malaysia, UTM) in Johor, and also the
Multimedia University in Cyberjaya, Selangor (Mohan et al., 2002). Additionally, in
2005, the Malaysian government established the Academia-Industry Consultative
Council under the purview of the Malaysian Ministry of International Trade and Industry
to strengthen the networking between higher education and the industrial sector
(Yogeesvaran, 2005).

Research institutions, either public or private, are another element that are crucial in
supporting the development of innovation in Malaysia. Effective networking between
these institutions and the private sector opens the opportunity of more innovative work
and the flow of knowledge. Among research institutions that belong to the government
are: Institute for Medical Research (IMR), Palm Oil Research Institute of Malaysia
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(PORIM), Malaysian Agriculture Research Institute (MARDI), Forest Research Institute
of Malaysia (FRIM) and Standard and Industrial Research Institute of Malaysia (SIRIM)
(Academy Sciences of Malaysia, 2000). These public research institutions have been
involved in various areas of cutting-edge research, overlooked by the private sector,
because of budget limitations and high risks. Private research institutions have
nevertheless, also given significant contribution to the national system of innovation,
(Academy Sciences of Malaysia, 2000). Research activities in these private research
institutions have mainly focussed on applied research which is more cost effective and
market oriented.

Despite these numerous positive indications of the emergence of a robust Malaysian
National Innovation System, analysts such as Felker have highlighted several ongoing
challenges. According to Felker (1999), the Malaysian government’s technological
development agenda is not easy to achieve and has an uncertain future. He explains this
claim by stressing that existing facilities that are designed to support the industrial sector
are not adequate in areas where there are weak inter-industry linkages such as the poorly
developed capital goods sector.

Furthermore, according to Felker, the private sectors’ role, particularly in the National
Council and in other private institutions of the innovation system, has been not very
effective in closing the gaps between public science and technology investment and the
demand from the industrial sector. This situation has been encouraged because
representatives from firms have been acting as individual experts rather than
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representing their firms. The intervention of the government has also at times lead to too
much interference in science and technology strategies and created economic
inconsistencies.

Rasiah (1999) has supported Felker’s views by noting that whilst Malaysia has a rich
resource base it has lacked capabilities to adopt and transfer technology. Several
weaknesses in Malaysia’s innovation institutions have constrained the process of
technology assimilation: First, R&D activities are not emphasized in firms or in MNCs.
Secondly, innovative initiatives which are offered by the government are not fully used
as a tool to stimulate the country’s innovative culture. The role of NPC for instance was
not fully equipped to improve the firms and organizations productivity. Lack of technical
support and low participation of the private sector have contributed to this situation
(Rasiah, 1999). Thirdly there has been the failure of the country’s technology parks. The
parks were conceived as playing the role of being incubator centres acting to stimulate
research activities in industry, providing research facilities to support new industries
with an innovation culture, and nurturing the growth of local technology driven
industries and helping create entrepreneurs in technology: or technopreneurs. However,
research done by Rasiah (1999) had found that technology parks in Malaysia have not
been capable of attracting firms to conduct their research there. Only small scale
innovation activities have been undertaken in parks. A situation contributed to by a lack
of funding opportunities and conducive facilities at certain parks (Annuar, 2007).

Similarly, networking between industry and universities has also been weak. The
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cooperation between these two agencies is still inadequate (Academy of Sciences
Malaysia, 2000). Mohd Ghazali (2009) has underlined three reasons for this scenario.
First is a lack of awareness on the part of industry of the role of the university as a
potential research centre. Secondly, lack of economic capacity, particularly in the case of
smaller firms which has resulted in smaller firms preferring to use technology which is
already in the market instead of becoming involved in innovation themselves. Thirdly,
almost 90 percent of academia in Malaysia does not have knowledge in industry which
makes it hard for industry to approach them (Mohd Ghazali, 2009).

According to Thiruchelvam (2004), several factors contributed to these problems with
Industry and University collaborations. Thiruchelvam put the blame on both sets of
institutions for this situation. Universities are guilty for not taking the initiative to
approach industry, and at the same time, unattractive incentives offered by the industrial
sector fail to attract the academician to cooperate with industry. Thiruchelvam, Ng and
Wong (2009) argue that poor management in those organizations of the Malaysian
innovation system has weakened the linkages among the players, both in public and
private sector. They make this point in their paper, An Overview of Malaysia’s National
Innovation System: Policies, Institutions and Performance (2009):

These weak linkages stemmed from not only lack of initiative on the part of
government research institutions and universities to reach out to industry but also
weaknesses within industry itself….these deficiencies within industry
associations have contributed to the poor articulation of technology issues among
members ( Thiruchelvam et al., 2009, p13).
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Box 3.3:
Key Factors for Successful University-Industry Collaboration
 University –industry partnership is essential component of the strategic plan
 Commitment to work towards common goals and mutual interest
 Clear deliverables & expectations (e.g. recruitment of graduates,
internship, research collaboration, commercial ventures
 Must be willing to reassess and revise goals and strategies regularly
 Understanding each other’s work culture
 University leadership – aware of constraints imposed on industry (e.g.
government regulations, shareholders interest)
 Industry leaders must appreciate the primary mission of university &
constraints of an academic unit (e.g. response time not as fast)
 Identification of “champions” and assignment of contact person (s)
 Both assign contact person (s) who are committees to university –industry
partnership – continuity and clarity of collaboration, confidence building
 Establishment of specific unit e.g. university-industry partnership, innovation
unit, commercialization unit
 Involvement at all levels
 Not just some departments but whole management, operational staff &
students → sustainable relationship
 Multiple and diverse collaborative activities
 Internships (both for students and faculty)
 Faculty development programme
 Research
 Curriculum development
 Maintain open communication to reinforce trust
 Discussion of issues, suggestions, plans etc
Source: Sharifah Hapsah Syed Hasan Shahabudin 2006, ‘University-industry collaboration in
curriculum development’ http://eprints.ukm.my/53/1/Session1-1-Prof.Shahabudin.pdf

The other obstacle of Malaysian innovation system is its limited ability in successful
technological transfer. According to Rasiah (1999), the process of technology transferred
in Malaysia has not been properly managed. Rasiah provides the Industrial Coordination Acts of 1975 as an example. The acts, which were used as a tool to monitor
technological transfer in the manufacturing sector, had several limitations. Firstly, they
were poorly implemented due to the lack of capable employees, and secondly, they only
provided a legal framework for foreign transfer activities without providing sufficient
practical guidance for how such activities could be developed.
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More recently the

government would appear to be aware of these problems and has attempted to improve
the situation by sending local expertise to learn from foreign experts, forming the
MTDC as a step to commercialize research and development, and also establishing
MIGHT in order to promote new technology and identify marketing opportunities
(Rasiah, 1999).

The availability of skilled human capital has also had an important influence on the
shape of systems of innovation in Malaysia (Felker, 1999). For Malaysia, a major barrier
has, not only been a shortage of skilled human capital, but also insufficient skills to
match market demand. Although there is 12 years of compulsory education in Malaysia
this training system has not been shaped to meet the demand from the industrial sector
but rather been shaped by political and cultural objectives. Ritchie (2002) explains the
situation in the following terms:

Malaysia, Thailand, Indonesia, and the Philippines, on the other hand, could rely
on rich natural resource endowments to generate foreign exchange, so acquiring
technological skills was less pressing. Accordingly, each of these countries
focussed its education and training system primarily on political, as opposed to
economic, objective, albeit to varying degrees. These political objectives include
maintaining national unity, independence, ethnic equality, and political power. As
a consequence, there is a dearth of science and engineering skills and knowledge,
making it difficult for these countries to fully support or leverage FDI for
technological progress (Pang and Hill, 1992) (Ritchie, 2002, p24).

Interestingly these political /cultural barriers have led to the situation where MNCs in
Malaysia have been more actively involved in investment of human capital and
technological development than local firms (Wan Aziz, 1994).
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The introduction of the HRDF scheme is one of the Malaysian government’s initiatives
designed to encourage training activity at the firm level. Since it was first introduced in
1993, the scheme has been successfully applied to and benefited participating firms in
upgrading workers’ knowledge and skills (see Box 3.4). For example, in 2008 the
scheme has approved a total of 736,410 training places (Abd Hair, Rahmah & Zulridah,
2010). However, the implementation of HRDF still has several limitations, including
that its training focus is only on medium and large sized firms, and that rather than
private firms directly participating in formulating and implementing the HRDF policies,
instead they only act as consultants (Ritchie, 2002). These problems were not present
nevertheless, in its implementation in Penang where The HRDF scheme was particularly
successful.

Penang is a state which is situated in the north of peninsular Malaysia. The state’s
economic activity depends heavily on a manufacturing sector dominated by MNCs (Fold
& Wangel, 1997). The electronics industry is the key industrial sector in Penang, during
the 1990s; the sector contributed about 55 percent of total employment in Penang.
According to Felker (1999) the success of the state in high technology industrial activity
was encouraged by strong cooperation between the state government and the industry.
Close relationships among the staff from the government, MNCs and local entrepreneurs
helped created effective networking.

Penang has also been one of the states in Malaysia that has actively contributed to
innovation activity (Wong & Ping, 2009). Wong and Ping (2009) report that during the
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period of 2001 until 2006, about 37 percent of patents applied in Malaysia were from
Penang and most of the patents were applied for by MNCs.

Box 3.4:
Complementarities between Skills and Technology: Training Interventions to Boost Firm
Productivity in Malaysia
In 1993, Malaysia replaced its scheme for promoting training (double deduction for approved
training-related expenses in calculating taxable income), which had been in operation since
1987 but found to be largely ineffective, with a training levy administered by a council of
representatives of the private sector and selected government agencies. To start the scheme, the
government provided a sizeable grant that matched company levies.
Was the HRDF scheme effective in raising training and firm productivity? To answer this
question, Tan (2002) uses firm-level data from 1988, 1994, and 1997, namely, comparing the
training decisions and productivity outcomes before and after the intervention. However, this
was a period of considerable dynamism for Malaysia, and other things that would affect
training and firm productivity changed as well. In particular, the percentage of firms
introducing new technology in the panel rose from 53 to 75 percent during the decade, and
those using advanced process IT rose from 48 to 83 percent. The education level of the
workforce also rose rapidly. The analysis considers these changes in assessing the effectiveness
of the intervention.
By reimbursing some of the approved training expenses of participating firms and hence
lowering cost of training, the HRDF creates incentives to train on the cost side. In contrast,
technological change creates incentives to train and to hire educated workers on the revenue
side. The analysis yields the following findings:
•

•

•

•

First, probity estimates show that training is significantly higher in firms that
introduce new technology and that employed a higher proportion of skilled workers.
The estimates also show that large and medium-size firms train more frequently, and
that participation in the HRDF scheme is associated with more frequent training.
Second, simulations indicate that training increased more owing to the enactment of
HRDF as compared, with the effect of introducing new technology. The exception is
for small firms, for which these two effects are roughly similar. The impact of HRDF
is most pronounced for medium-size firms, while the impact of technical change is
greatest among all small firms.
Third, the productivity impacts of training are sizeable; even more important, there is
evidence of strong complementarity between training and technology. The
productivity impacts – of 50 and 23 percent, respectively – are twice as high in firms
with new technology as compared with firms without new technology, providing
“dramatic confirmation of the key intermediating role that training plays in realizing
the productivity potential of new technology.”
Finally, productivity impacts of training are about half as large in small firms as in
medium-size and large firms, suggesting an explanation for the frequent observation
that training is less common in small firms because they do not make complementary
investments in new and potentially more productive technologies. To address this, the
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HRDF has introduced group training schemes for small firm, and the national SME
agency has stepped up its efforts to provide integrated business, training, and
technology development services.
Source: De Ferranti et al. 2003, Closing the Gap in Education and Technology, World Bank, Latin
American and Caribbean Studies, Washington, pp126

Penang is one of the most modern and fast developing states in Malaysia. Penang’s
initial economic strength can be partially explained by its strategic location as an
important port during British colonial rule. However, due to Malaysia’s economic
restructuring which took place in the 1970s, the government closed the port and opened
a new port in Klang (situated in Selangor, the capital state of Malaysia). In order to
maintain its economic development Penang was compelled to change its economic
direction by focusing on building an infrastructure base capable of attracting foreign
investors to open their businesses there (Ritchie, 2005). These efforts were largely
successful and according to Fold and Wangel (1997), Penang was the first state in
Malaysia to receive investors from United State of America.

To organize and manage the development in Penang, the state government has created
the Penang Development Corporation (PDC). It is responsible for organizing industrial
related activity in Penang. Among its functions the PDC manages the Free Trade Zone
(FTZ) and industrial parks in the state (Fold & Wangel, 1997). It is a self-funding semi
government body that was formed in 1969 under the Penang Development Cooperation
Enactment 1971. Its core activities have been land development, services investment and
entrepreneur development.
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Box 3.5:
Governance Structure: The State of Penang
The Malaysian government is run based on a federal framework. This refers to the three-tier
government structure, namely, federal, state and local. While one of the strength of federalism
is that diffusion of power to the regional or local government is guaranteed under the
constitution, a close scrutiny of the Malaysian Constitution reveals that federalism as practiced
in Malaysia has an inbuilt federal bias whereby all effective powers rest with the federal
government. The more substantive provisions under the “state list” include land, logging, water
and mining (Table 1.9). In other words, state governments in Malaysia have limited capacity to
carry out development projects which further undermines their independence from the federal
government.
Table 1.9
Constitutional divisions of powers between the federal and state government
Federal List
External affairs
Defence and security
Trade, commerce and
industry
Water supply, rivers and
canals
Finance and taxation
Education and health
Public works and utilities

State List
Islamic affair
Land ownership and use
Agriculture and forestry

Concurrent List
Social welfare
Public health
Town and country planning

Malay reservation and
custom
Local government

Rehabilitation of mining
land and soil erosion
National parks and wildlife
Labour and social security

The federal government has also established a number of national councils to assist and
coordinate programmes. These national councils include the National Economic Council,
National Security Council, National Local Government Council, National Land Council and
National Finance Council.
Although many state governments are headed by rulers, as a practice, the ruler acts on the
advice of the Chief Minister who is the chairman of the State Executive Council. However,
Penang, being a former British settlement, is a state without a hereditary state ruler. Therefore,
a governor is appointed by the constitutional king as the Head of State.
Penang’s local government comprises of local authorities who are normally referred to as
municipalities and district councils. Another level is the district administration, the functional
body for the state and federal government at the district level who coordinates development
activities through different types of committees.
In the matters of economic and social development, the state government has autonomy to
decide and implement all policies and programs that they deem necessary for the development
of the state. However, the extent of its autonomy is determined by the federal government
through various policies and regulations. The local authorities (municipalities and district
councils) have a certain degree of discretionary power on local development issues but they are
subordinates to the state government. The municipalities have to submit their local plans to the
state government for approval. In the context of Penang, the state government is assisted by the
State Secretariat and State Economic Planning Unit as well as other departments in planning
and implementing its socio-economic development programmes.
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The state government established the Penang Development Corporation (PDC) as its
development agency to plan and develop projects for socio-economic development in the state.
Among the main responsibilities of PDC are to identify potential land to be developed as its
projects, undertake study to increase its land bank, manage and minister its land and property
development.
Source: Jamalludin Sulaiman, Azeem Fazwan Ahmad Farouk, Azlinda Azman, Ismail Baba, Normalina
Malek, Narimah Samat, Suriati Ghazali, Saidatulakmal Mohd, Sivamurugan, P & Usman Yaacob 2010,
‘Overview of the Penang region/city-region’ in National Higher Education Research Institute, The State
of Penang, Malaysia: Self-Evaluation Report, OECD Reviews of Higher Education in Regional and City
Development, IMHE, pp19-20,

As an effort to facilitate the formation of skilled human capital into the industrial sector
particularly, the Penang government under the PDC and with the co-operation of MNCs
created the Penang Skills Development Centre (PSDC). 31 The main objective of the
centre has been to provide training programs that could benefit the industrial sector.
PSDC is a state government initiative training centre, jointly nominated by the
University of Science Malaysia (USM) and the industrial sector. The government has
contributed by giving financial assistance, the university provides teaching, and MNCs
provide administration for the centre. The co-ordination between the three institutions
i.e. the state government, university and industry in the PSDC have been important
factors contributing to its smooth operation.

To summarize this section of discussion, although the government has embarked on
strengthening the innovation system (with the partial exception of Penang) the
coordination mechanisms that could promote the creation of knowledge and innovations
have yet to be effectively organized.

31

Further explanation on Penang Skills Development Centre (PSDC) is given in Chapter Five of this
thesis.
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3.8

OVERVIEW OF SCIENCE AND TECHNOLOGY IN MALAYSIA

This section describes provides a closer focus on science and technology in Malaysia.
Education in science and technology, human capital for science and technology, R&D
activities, innovation in the industrial sector and scientific publications are used as the
indicators in measuring the achievement of Malaysia’s scientific and technological
development.

3.8.1

Education in Science and Technology

The Malaysian government has initiated a number of science and technology education
initiatives, these have included the expansion of the number of public and private
universities, the launch of the Science and Technology Human Resource Development
Fund, and providing various training schemes for employees to equip their workers with
skills needed by industry (MASTIC, 2010). More specifically under the National
Science and Technology Policy, the government has set the target of achieving a 60:40
ratio of science to arts enrolment.

To promote these aims

there has been the

introduction of Book Allowance Support Program for student pursuing science and
technology streams at upper secondary school level, review of syllabi and teaching
approaches for science and technical subjects in primary and secondary school
(Malaysia, 1996). Table 3.9 and Table 3.10 provide some evidence that the initiatives
have experienced some success. According to Table 3.9, from 1995 to 2005 there has
been steadily increase in the enrolment of student in science and technical courses at
first degree, diploma and certificate level. At first degree level, enrolment in science and
technical courses has increased from 30,823 students in 1995 to 88,880 students in 2000.
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Table 3.9
Enrolment for First Degree, Diploma and Certificate in Science and Technical Courses
from Local Public Higher Educational Institutes, 1995-2005
Year

1995

Certificate
Science
Technical
Engineering
Architecture, town planning & Survey
Total
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2005

592

1,008

2,110

10,320
355

20,396
425

64,516
788

11,256

21,856

67,414

2,071
14,951

2,400
20,545

27,419
6,710
1,281

42,879
20,711
5,529

52,432

92,064

6,908
4,940
9,081
28,646

8,656
5,961
14,739
42,541

31,494
4,682
3,129

57,684
7,920
3,180

88,880

140,879

Diploma
Science
Agriculture related sciences(includes home sc. & 2,296
human dev)
2,882
Other (includes computer studies & applied sc.)
Technical
11,513
Engineering
3,845
Architecture, town planning & survey
386
Others(includes property management)
Total
20,922
First degree
Science
Medicine & dentistry
3,738
Agriculture related sciences(includes home sc. & 2,472
human dev)
4,032
Pure Science
7,929
Others (includes pharmacy, environment studies, food
tech.)
9,756
Technical
1,397
Engineering
1,499
Architecture, town planning & survey
Others (includes property management)
Total
30,823
Source: Eight Malaysia Plan (2000-2005)
Note: Data is the most recent available

2000

Table 3.10
Enrolment for science and technical course at certificate and Diploma level by type of
institution in Public Higher Educational Institutes, 2002-2008
Year

2002

2004

2006

2008

Universities

30,111

31,111

31,724

37,002

Polytechnics

52,898

64,384

82,045

85,335 (2009)

Community
colleges

3,207

8,946

11,273

11,241 (2009)

Source: MOHE statistic
Note: Data is the most recent available

3.8.2 Human Capital for Science and Technology
Although the number of students’ graduating from tertiary institutions with science and
technology training is increasing, this has not yet converted to a similar increase in
scientists and engineers in the workforce. As an example, the output of science and
technology graduates increased from 40.1 percent in 2000 to 52.4 percent in 2005, but
the number of scientists and engineers during the same period only increased at an
average of approximately 10 workers per 10,000 members of the workforce (Malaysia,
2006). Internationally Malaysia also lags significantly behind other NICs in terms of
number of researcher and engineer per 10,000 members of the workforce, as shown in
Table 3.11.
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Table 3.11
Researcher and Engineer (Headcount) per 10,000 Labour Force
Country

1990

1994

2000

2004

Japan

75

80

121

132

Korea

53

61

45

90

Singapore

30

49

85

114

Taiwan

31

48

80

n.a

Malaysia

2

6

16

24

Source: Data compiled from Asgari and Wong (2007) and MASTIC (2005)
Note: n.a – not available

According to Leong (1997) there are three crucial factors that need to be addressed for
Malaysia to successfully develop its human capital supply. The first factor is to
strengthen its education system. This includes giving special emphasis to subjects such
as science, mathematics and English language, as well as vocational and technical
education. Secondly, it needs to encourage the adoption of well-designed management
practices that enhance entrepreneurship. And finally, efforts need to be made to
constantly upgrade and train the workforce to keep up with current technological
processes. This lifelong learning will ensure skills are maintained and updated.

Various economic development policy plans have pursued policies consistent with
Leong’s observations. For instance, life –long learning was a major theme in the Third
Outline Perspective Plan (OPP) (2001-2010) and the Knowledge-Based Economy
Master Plan which was launched in 2000. In response to the plans, the Malaysian
government created the Community Colleges and the National Vocational Training
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Council (NVTC) 32 (Anuwar, 2005). Community Colleges provide the opportunity to
local people to continuously be updated with technical education and training. The
NVTC which was established under the Ministry of Human Resources also took on
responsibilities for administrating the countries skills training programs (Haslinda,
Raduan & Kumar, 2007) and their articulation with the development plan. In term of
financial assistance for skills training the Malaysian government also established a Skills
Development Fund in 2001 as an incentive for individuals to pursue their studies in both
the public and private training institutions (Anuwar, 2005).

Since the government started to focus Malaysia’s development planning towards its
science and technology base, the number of students graduating from institutions of
higher learning with science and engineering courses has increased gradually. For
instance, during the Seventh Malaysia Plan (1996-2000), a total of 136,003 students
graduated at the first degree level with 42 percent from scientific and technical based
courses and the number increase to 54 percent or 157,614 students during the Eight
Malaysia Plan (2001-2005).

3.8.3

Research and Development Activities

Separate allocation for science and technology development was included in Malaysia’s
development policies starting in 1986 with the Fifth Malaysia Plan (1986-1990). In the
plan, RM414 million was allocated for R&D activities (Asgari and Wong, 2007). Since
this time the budget allocated for science and technology has increasing in every one of

32

In 2006 the National Vocational Training Council has changed its name to the Department of Skills
Development (DSD)
140

Malaysia’s Five Year Development Plans (RM588 million in the Sixth Malaysia Plan,
RM1 billion in the Seventh Malaysia Plan and RM1.6 billion in the Eight Malaysia
Plan). During the early period of the plans, the allocation was not effectively used
because of the lack of S&T infrastructures and shortage of skilled human capital (Felker,
1999). However, the situation has been improved recently. This has resulted from rapid
actions and various programs taken by the government to upgrade its scientific activities.
As reported by MASTIC (Ministry of Science, Technology and Innovation, 2005), R&D
expenditure increased from RM1.7 billion in 2000 to RM2.5 billion in 2002. Over the
decade, the private sector was the largest contributor accounting for about two-thirds of
the expenditures; this was followed by the government agency and institutes of higher
learning (Table 3.12).

Table 3.12
Distribution of R&D Investment in Malaysia by Sector (RM million), 2000-2008
Year

Private sector

2000

967.9

Institute
of Gov. Research
Higher Learning Institutions
286.1
417.5

2002

1,633.1

360.4

507.1

2004

2,033.6

513.3

296.9

2006

3,096.4

360.8

189.5

2008

535.5

772.9

431.3

Source: MASTIC (2010)
Note: Data are for 2000-2008, the most recent data available

In term of gross expenditure on R&D as a proportion of GDP, the percentage increased
considerably from 0.63 percent in 2004 to 0.64 percent in 2006 (Table 3.13). Although
in 2008, the figure dropped to 0.24 percent due to the global financial crisis, it increased
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significantly in 2010. It should be noted nevertheless, that despite these increases,
Malaysia’s R and D investment is still small by most international standards.

Table 3.13
Gross R&D Expenditure in GDP, 2000-2010 (%)
Country

2002

2004

2006

2008

2010

Japan

3.17

3.32

3.40

3.44

3.3

Korea

2.53

2.85

3.23

3.36

3.0

Singapore

2.16

2.24

2.39

2.77

2.2

Malaysia

0.69

0.63

0.64

0.24

0.63

Source: MOSTI (2010), UNESCO

3.8.4

Innovation in the Industrial Sector

Innovation activities in industry are one of the indicators used in measuring science and
technology capability of a country. For the year of 2010, Malaysia ranked at the 10th
position in The World Competitiveness Year Book ahead of other developed countries
such as

the United Kingdom (22), Japan (27) and South Korea (23) (Malaysia

Productivity Corporation, 2010). This suggests that Malaysia has been very active
involved in innovation. Malaysia’s innovation capacities in global ranking are show in
Table 3.14. Overall, Malaysia has shown a consistent performance.
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Table 3.14
Malaysia’s Innovation Capacities in Global Ranking
Indicator

2009-2010

2010-2011

Capacity for Innovation

25

25

Company spending on R&D

19

16

in

22

22

Government procurement of advanced
technology product

9

8

Availability of scientists and engineers

33

33

Utility patents per million population

29

29

University-industry

collaboration

R&D

Source: World Economic Forum (2009, 2010)

Maintaining this position may not be without its challenges. Based on survey undertaken
by MASTIC on 749 firms, only 35 percent carried out innovative activities and 10
percent from this amount was contributed by foreign owned firms (Malaysia, Ministry of
Science, Technology and Innovation, 2005). One surprising finding from the survey was
only 32 percent of the innovating firms indicated government support and initiatives as
crucial for undertaking innovation.

3.8.5

Scientific Publications and Patent Grants

The decisions to put a separate chapter focussing on science and technology in the Fifth
Malaysia Plan would appear to have had an impact on increasing the output of scientific
papers for Malaysia. During the Fifth Malaysia Plan (1986-1990) period 1,888 papers
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were published. The number increased in the period of Sixth Malaysia Plan (1991-1995)
and Seventh Malaysia Plan (1996-2000) with 3,183 papers and 4,466 papers, and since
then, it grew considerably (Asgari and Wong, 2007). Table 3.15 shows Malaysian
scientific publication from 2002 to 2010. Although the figure rose over the last decade,
compared globally, it is still considered small. Ranked at 23rd out of 132 countries, with
a total number of 6,695 publications in 2010, Malaysian clearly needs to implement a
better strategy to remain competitive (Malaysia, Ministry of International Trade and
Industry, 2010).

Table 3.15
Scientific Publication, 2000-2010
Country

2000

2002

2004

2006

2008

2010

Japan

91,499

89,986

98,364

108,528

107,658

113,246

Korea

16,807

20,218

29,386

39,381

47,247

55,546

Taiwan

12,575

14,440

20,204

26,795

32,653

37,436

Singapore

5,003

5,537

6,289

10,232

11,468

13,913

Malaysia

955

1,087

1,529

2,118

3,457

6,695

Source: SCImago, and Webscience

In terms of patents applied for and granted. Malaysia showed progress over this period
of time. Table 3.16 shows the patents granted and applied for in Malaysia during the
period between 2000 and 2005. The number of patents applied for by residents increased
from 206 in 2000 to 322 in 2002 and the patents granted during the same period also
showed an increased from 24 to 32: whilst this only demonstrates a modest pattern of
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growth it still symbolised an important positive trend.

Table 3.16
Patent and Utility Innovations Applied and Granted from 2000 until 2005
Patent Applied

Patent Granted

Year
Resident

Non-resident

Total

Resident

Non-resident

Total

2000

206

6,021

6,227

24

381

405

2001

271

5,663

5,934

18

1,452

1,470

2002

322

4,615

4,937

32

1,460

1,492

2003

376

4,686

5,062

31

1,547

1,578

2004

522

4,920

5,442

24

2,323

2,347

2005

522

5,764

6,286

37

2,471

2,508

Source: Data compiled from the table that showing ‘Patent and Utility Innovations Applied and Granted in
Malaysia from 1986 until July 2009’ from the Intellectual Property Corporation of Malaysia (2009)
website.
Note: A patent is an exclusive right granted for an invention, which is a product or a process that provides
a new way of doing something, or offers a new technical solution to a problem. A utility innovation is an
exclusive right granted for a minor invention which does not require satisfying the test of inventiveness as
required of a patent.

3.9

HUMAN CAPITAL DEVELOPMENT IN MALAYSIAN CONTEXT

Table 3.17 below shows the vacancies by occupational category in Malaysia from
August until December 2008. Data in the table comprehensively indicates the high
demand for human capital in the country. To provide a more complete picture of human
capital in Malaysia the category of skill levels is included in the next table, Table 3.18.33

33

The division of skill level put forward by the Malaysian Ministry of Human Resources is not much
different with the pattern suggested by Lall (1998). Please see Chapter Two for further explanation on this
topic.
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A skill according to the Malaysian Ministry of Human Resource definition is the ability
to perform tasks and duties. This definition is akin with the description given by Teixeira
(2002) as explained in Chapter Two of this thesis. Skilled human capital is classified
based on two dimensions that is the skill level and skill specialization. Skill level
involves the difficulty in doing the tasks and duties assigned.

Table 3.17
Vacancies and Occupational Category, August to November 2008
Occupational category

August

September

October

November

5,191

4,130

3,300

4,100

Professional

4,706

4,009

2,738

18,455

Technician & Associate

2,230

2,380

2,618

5,911

Clerical workers

4,477

3,097

2,507

2,455

Service & Shop & Market Sale

5,217

5,625

5,032

6,387

106

2

5

0

718

2,164

993

3,158

6,999

9,262

7,709

8,571

Elementary occupation

54,965

61,311

57,259

59,718

Total

84,609

91,980

82,161

108,755

Legislator, senior offices &
Managers

Professional

Workers
Skilled Agricultural & Fishery
Workers
Craft & Related Trades Workers
Plant & Machine Operator &
Assemblers

Source: Data compiled from Ministry of Human Resources Malaysia websites
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Table 3.18
Skill Levels of Human Capital
Skill level

Educational level

Major groups

1

Primary education

Elementary Occupations

2

Secondary or post-secondary education;
Malaysian Skills
Certificate (SKM) Level 1-3

3

-Clerical Support Workers
- Service and Sales Workers
- Skilled Agricultural, Forestry and
Fishery Workers
- Craft and Related Trades Workers
- Plant and Machine-operators and
assemblers
Technicians and associates
professionals

Tertiary education leading to an award
not equivalent to a first University
Level; Malaysian Skills Certificate
(SKM) Level 1-3, Malaysian Skills
Diploma (DKM) Level 4.
Tertiary education leading to a
Professionals
University or postgraduate university
degree; Malaysian Skills Advanced
Diploma (DLKM) Level 5 or equivalent.

4

Source: Information compiled from the Malaysia Ministry of Human Resources website

3.10

SKILLS DEVELOPMENT

In Malaysia, the public and private sectors provide support for skills development.
According to Mohamad Iqbal (2006), firms in Malaysia are encouraged to contribute to
human capital development. However, there is no specific legislation or administrative
directive placed on them to fulfil these obligations other than the HRDF.

Enterprises that come within the ambit of the relevant legislation are required to
contribute to the HRDF. This fund will be used for the purpose of promoting,
developing and upgrading the skills of employees; including, providing,
establishing, expanding, upgrading and maintaining training facilities (p53).

Meanwhile, in the public sector, the Ministry of Human Resources is the responsible
agency to administrate the country’s skills base. The ministry is divided into several
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divisions. Each of these divisions has different roles and functions. The Ministry is
divided into several divisions as shown in Table 3.19.

Table 3.19
The Ministry of Human Resources Administrative System

Department
-Manpower development
-Department of Skills
Development
-Labour Department
(Peninsular Malaysia)
-Occupational Safety &
Health Department
-Labour Department
(Sabah)
-Labour Department
(Sarawak)

Ministry of Human Resource
Statutory Bodies
Advisory
and Companies
Council
-Social Security
-National Labour
Organisation
Advisory Council
(SOCSO)
-National Council
of Occupational
-Human
Safety and Health
Resources
Development
-Wages council
Berhad (HRDB)
-National institute
of Occupational
Safety and Health

Training
Institute
-Japan-Malaysia
Technical
Institute
-Advanced
Technology
Centre
-Industrial
Training Institute

-Skill
Development
Fund Corporation

-Trade Union Affairs
-Industrial Relations
Department
-Industrial Court
-National Institute of
Human Resources
Sources: Information compiled from the Ministry of Human Resources website, and Haslinda, Raduan
and Kumar (2007)

However, it is not the only ministry that has been given the mandate to fulfil the task, the
Ministry of Education, Ministry of Higher Education, Ministry of Entrepreneur and
Cooperative Development and Ministry of Youth and Sports also share the duty
(Haslinda et al., 2007). Each of these ministries has their own role in promoting
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education and skills training programs in order to ensure the stock of human capital
produced is equipped with the skills and knowledge required by the market.

The Ministry of Human Resources, besides governing the country’s human capital
development, is also responsible in managing several public training institutions and
providing training schemes for the country. The training institutions provide training
programs in various fields to facilitate the skills needed by the industrial sector. Among
the training institutions under the Ministry are the Japan-Malaysia Technical Institute,
Advanced Technology Centre and several Industrial Training Institutes that are located
in almost every state in Malaysia. The training schemes meanwhile are administrated by
the Human Resources Development Berhad (HRDB), a statutory body of the Ministry of
Human Resources. Until now there are about eleven training schemes available. A list of
the training schemes is provided in Table 3.20. Each training scheme is specially
customised to meet the training needs of industry. A study by Abd Hair, Rahmah and
Zulridah (2010) on the impact of training conducted by HRDB on employee’s job
performance found that these training schemes improve knowledge, skills and develop
positive work behaviour of employees. The training syllabus matches with employee
needs and expectation.

Meanwhile, the Ministry of Higher Education and Ministry of Education, besides
providing education for the creation of the professional and management sector of the
workforce, is also involved in promoting formal skills training programs at secondary
and tertiary levels of education. The Ministry of Higher Education through several
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institutions including universities, university colleges, polytechnics and community
colleges offer a variety of courses for higher education in professional, semi-professional
or specific skills areas (Haslinda et al, 2007). University and university colleges are
responsible in preparing the stock of professional and skilled human capital for the job
market; meanwhile the polytechnics and community colleges aim to provide industries
with workers with skills in engineering, information technology, commerce and service
sectors (Ministry of Human Resource, 2009).

Table 3.20
Training Schemes Provide by the Ministry of Human Resources
Training Scheme

Scope

Remarks

SBL (Skim
Bantuan Latihan)
Scheme

Employers are allowed to identify their own training needs
and implement their own training programs in-line with
their operational and business requirements. Training
programs can be conducted by internal trainers, external
trainers or overseas trainers should the expertise in a
specific area is not available locally.
The SBL-KHAS Scheme is implemented to assist
employers who are facing cash flow problems to continue
with their retraining and skills upgrading of workforce
programs during the economic slowdown by using the
existing levy balance. This scheme is available to all
employers registered with HRDB. Under this scheme,
employers do not have to pay or pay a small upfront cost
depending on the rate of financial assistance on each
training programme. HRDB will directly debit from the
employers’ levy account to pay the training fees to the
training providers with the authorisation of the employers.
Under the PLT Scheme, employers are encouraged to
analyse and identify their training needs and submit the
programs proposed for duration of 12 months period.
Annual Training Plans should be based on training needs
identified, which include significant training activities
To assist employers, HRDB has approved the Jurupelan
Scheme where employers can engage registered training
consultants to assist them in identifying training needs,
formulating training programs and preparing the annual
training plan. Since it is a one-off exercise, there is a need

From 2000 to 2011, a
total 5,856,622
trainees have been
trained

SBL-Khas
Scheme

Annual Training
Plan (Plan
Latihan Tahunan)
Scheme
Jurupelan Scheme
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From 2000 to 2011, a
total 467,045 trainees
have been trained

From 2000 to 2011, a
total 31,544 trainees
have been trained

Until 2011, the
scheme has
distributed a total of
RM25,279,881

Approved
Training Program
(PROLUS)
scheme

PERLA
(Perjanjian
Latihan dengan
Penyelia) Scheme
Computer Based
Training (CBT)
Scheme
Information
Technology
Scheme

Purchase of
Training
Equipment and
Setting up of
Training Room
Scheme

Apprenticeship
Scheme

SMETAP Scheme

to ensure that there is a transfer of knowledge and skills in
training needs analysis and the preparation of the annual
training plan from the consultants to the respective
employers in the context of “Change Agent / Client”
relationship. Financial assistance is at the rate of 80% of
the consultation fee
Under the PROLUS scheme, the training providers must
register with HRDB and training programs offered have
been granted the approved training programme (ATP)
status. As such, employers do not have to seek prior
approvals when they send their employees to attend
training under the PROLUS scheme. Training under the
PROLUS Scheme can only be conducted at training
providers’ premises offering the training programs
Training under the PERLA Scheme must be conducted at
training providers’ premises that offer the programmes

This scheme enables employers to purchase any training
software in the market or to develop training software
according to the company’s training needs
Under the Information Technology Scheme, employers are
allowed to purchase desktop computers for the purpose of
setting up a Computer Based Training Unit at their
headquarters or branches subject to a maximum of RM25,
000 once in every 3 years
This scheme enables employers to obtain financial
assistance to purchase training equipment in order to
equip, to renovate or to improve training room to
encourage more retraining activities. However, the setting
up of training room is not inclusive of construction of
building, training centre or any payment for rent.
Approved training equipment by HRDB is limited to:
Television, Video player, Overhead Projector, Multimedia,
LCD and Direct Projector, White board and screen, Tapes,
Slides, Chairs and tables for training room, VCD /DVD
player, Training Video, Flip chart stand and Mannequin.
Purchase of training equipment and setting up of training
room scheme is at the rate of 80% of purchase cost subject
to a maximum 20% of total levy contributed for the
previous year
The purpose of this scheme is to increase the supply of
skilled workers in the industry. Under this scheme, tuition
fees incurred will be fully paid by HRDB, whilst
sponsoring employers will pay the monthly allowances to
the apprentices
The objective of the SMETAP Scheme is to equip SME
employees with specialised skills especially for programs that
are not widely available in the market. It is also aimed to
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From 2000 to 2011, a
total 120,578 have
been trained

From 2000 to 2011 a
total of 72,605
trainees have been
trained
Until 2011, the
scheme has
distributed a total of
RM22,389,393
Until 2011, the
scheme has
distributed a total of
RM28,521,707
Until 2011, the
scheme has
distributed a total of
RM37,120,172

From 2000 to 2011 a
total of 10,326
trainees have been
trained
From 2000 to 2011 a
total of 16,341
trainees have been

enhance the skills of internal trainers in conducting inhouse training, thereby creating a training culture within
their companies. Under the SMETAP Scheme, the course
fee will be debited directly from the employers’ levy
accounts

trained

Source: Information compiled from the Human Resource Development Berhad, Ministry of Human
Resources website at http://www.hrdportal.com.my/

Similarly, the Ministry of Education offers technical and vocational schools at the
secondary level of education Students in technical and vocational schools are provided
with practical and technical based learning. These students will later further their tertiary
education at the polytechnic or community colleges with the opportunity to master their
skills. Besides the role of these government agencies, several private institutions also
complement these educational processes. Table 3.21 visualizes the different stream of
the workforce preparation made by each institution.

The government has also set up several bodies to assist in formulating policies and
promote training activities. Zainol Abidin (1998) has shown the ways these bodies have
supported training culture by ensuring government policies are implemented. These
bodies include:
(i)

Economic Planning Unit (EPU)

As the centralised unit that responsible in planning the development of
domestic human capital, the unit which is managed by the Prime Minister’s
office, would plan and gather necessary input that is very useful in enhancing
the country skills development. Under EPU, the Ministry of Human
Resource, Ministry of Finance, Ministry of Statistic and several other
ministries are working together in preparing proposals before submitted to
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the National Development Planning Committee for approval.
(ii)

National Development Planning Committee (NDPC)

NDPC is the official body that responsible in formulating the county’s
development policy. The committee consist of members from several
ministries and Secretary General with the Chief Secretary as the chairman.
Through NDPC, the proposals forward by EPU will be bring to the cabinet
for discussion and implementation.
(iii)

The National Vocational Training Council (NVTC)

NVTC is responsible in promoting and co-ordinating vocational and
industrial training related strategies and programs. The functions include
developing the country vocational training programs syllabus, provide
certification for vocational training programs and examine the existing
training programs for further development.
(iv)

Cabinet Committee on Training

It is the highest body of policy makers concerning training development in
Malaysia. Chaired by Minister of Education, the committee comprises of
members from various sort of background namely from the public sector,
private sector, professional body and academicians.
(v)

Human Resource Development Council (HRDC)

The main objective of HRDC is to manage the financial assistance for human
capital development in Malaysia. Human Resource Development Fund is
administrated by this council. Besides of that, HRDC also in charge in
determining the types of training programs that are suitable and needed by
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the industries.

Table 3.21
Main Streams of the Education and Training System in Malaysia
Stream

Institutions

Workforce Preparation

Higher education

Universities and other institutions
of higher learning, both public and
private

Professional and
managerial personnel such
as engineers, architects and
surveyors

Technical and
vocational education

Polytechnics, technical colleges and
community colleges

Vocational skills
training

Skills training institutions, public
and private

Supervisory personnel such
as technical assistants and
supervisors
Skilled and semi-skilled
workers

Source: Pang (2007)

During the Eight Malaysia Plan, about RM42.4 billion was expanded for education and
training purposes. And realizing the importance of knowledge and skills in workers, the
Malaysian government has increased the amount to RM45.1 billion during the Ninth
Malaysia Plan (Malaysia, 2006). From Table 3.22, it can be seen that allocation for
tertiary education is the highest figure among all, with RM16.1 billion allocated during
the Ninth Malaysia Plan.
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Table 3.22
Development Expenditure and Allocation for Education and Training, 2001-2010
(RM million)
Program

8MP
(2001-2005)
Expenditure

9MP
(2006-2010)
Allocation

Education

37,9220.0

40,356.5

Pre-school

215.7

807.3

Primary Education

5,369.3

4,837.3

Secondary Education

8,748.1

6,792.8

7,931.2

5,549.1

MARA Junior Science Colleges

433.1

614.5

Government & Government-aided School

383.8

629.2

Tertiary Education

13,403.9

16,069.0

Teacher Education

1,368.1

577.7

Other Educational Support Programs

8,816.9

11,272.4

Training

4,450.9

4,792.6

Industrial Training

3,930.6

4,103.6

Commercial Training

158.6

179.5

Management Training

361.7

509.5

42,372.9

45,149.1

Government & Government-aided School (Academic)

(Technical and Vocational)

Total
Source: Ninth Malaysia Plan (2006-2010)

Simultaneous with the huge sum of funds allocated for tertiary education, the number of
enrolments at the tertiary level in public and private higher education has also shown an
increase. As show in Table 3.23, the total enrolment at tertiary education institutions
increased from 574,421 in 2000 to 731,698 in 2005.
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The increase can be explained:

First, by the establishment of new universities,

university colleges, branch campuses, and polytechnics, as well as community colleges
which provide wider access to higher education. (The total number of tertiary education
institutions for the years of 2000 and 2005 are shown in Table 3.24).

Table 3.23
Enrolment in Tertiary Education Institutions by Level of Study, 2000-2010
Level of
Study

Number of Students
2000

2005

2010

Public

Private

Total

Public

Private

Total

Public

Private

Total

Certificate

23,816

81,754

105,570

37,931

94,949

132,880

141,290

143,480

284,770

Diploma

91,398

117,056

208,454

98,953

131,428

230,381

285,690

188,680

474,370

First
Degree

170,794

59,932

230,726

212,326

110,591

322,917

293,650

134,550

428,200

Masters

24,007

2,174

26,181

34,436

4,202

38,638

111,550

5,770

117,320

3,359

131

3,490

6,742

140

6,882

21,410

270

21,680

313,374

261,047

574,421

390,388

341,310

731,698

853,590

472,750

1,326,340

PhD
Total

Source: Ninth Malaysia Plan (2006-2010)
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Table 3.24
Tertiary Education Institutions, 2000-2005
Institution

2000

2005

Public
University
University College
Polytechnic
Community College

11
0
11
0

11
6
20
34

Total

22

71

Private
University
University College
Branch Campus
College
Total

5
0
3
632
640

11
11
5
532
559

TOTAL

662

630

Source: Ninth Malaysia Plan (2006-2010)

Second, by the government and private institutions extending financial assistance to
students from low-income groups to access to higher education. A total of RM7.9 billion
was disbursed by the National Higher Education Fund (NHEF) during the Ninth
Malaysia Plan period, benefiting 678,467 students. This was done simultaneously with
government agencies, government-linked companies, state governments as well as
private organisations such as companies and banks also providing greater financial
assistance to students.

(See gross enrolment ratio of Malaysia’s higher education

institutions from 2000-2008 , Table 3.25).

Table 3.25
Gross enrolment ratio in Higher Education Institution, 2000-2008
Year

2000

2002

2004

2006

2008

%

26

28

32

31

37

Source: Worldbank index
Note: Data are for 2000-2008, the most recent data available
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The increase of allocations for training programs has also contributed to the expansion
of output of skilled and semi-skilled workers. As shown in Table 3.26, the output of
skilled and semi-skilled human capital from the public training institutions increased
from 39,606 in 2000 to 71,876 in the year 2005. Engineering courses contribute the most
in the total of skilled and semi-skilled workers output. This is in response to the rapid
shift towards capital-intensive and knowledge-based industries as well as the increased
utilization of ICT in production processes and services. (Malaysia, 2000). Haslinda et
al. (2007) estimated that by 2007 that about 2,000 training providers and institutions
had been appointed by the government as a step to promote knowledge and skills
development of the workforce (Haslinda et al., 2007).

Nevertheless, if compared, the output of private educational institutions still lags behind
public educational institutions. This situation represents an imbalance between the
availability in number of private institutions in the Malaysia’s market (Please refer to
Table 3.24).
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Table 3.26
Output of Skilled and Semi-Skilled Human Capital by Course, 2000-2010
Course

Number of Trainees
2000
Public

Private

2005

2010

Total

Public

Private

Total

Public

Private

Total

Engineering

16,428

9,730

26,158

31,633

17,337

48,970

56,330

44,627

100,957

Mechanical

9,606

2,232

11,838

17,380

4,866

22,246

30,966

10,608

41,574

Electrical

5,234

7,378

12,612

11,677

12,221

23,898

19,828

33,498

53,326

Civil

1,588

120

1,708

2,576

250

2,826

5,536

521

6,057

Building

1,417

547

1,964

2,566

1,200

3,766

4,232

2,633

6,865

903

7,520

8,423

1,016

11,844

12,860

1,853

12,886

14,739

Others

2,133

928

3,061

3,550

2,730

6,280

9,379

1,630

11,009

Total

20,881

18,725

39,606

38,765

33,111

71,876

71,794

61,772

133,566

Trades
ICT

Source: Ninth Malaysia Plan (2006-2010)

The increase in tertiary education enrolment and output from training institutions has
also reflected general employment pattern in Malaysia. With the growth of supply of
educated and skilled human capital, a high demand for employment has registered in
almost all occupational sectors (see Table 3.27).
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Table 3.27
Employment by Major Occupational Group, 2000-2010 (‘000 persons)
Occupational group

2000

2005

2010

Senior Officials & Managers1

639.9

871.6

1,018.0

Professionals2

537.9

680.9

778.4

1,112.9

1,430.5

1,580.8

890.4

991.4

1,018.0

Service Workers, Shop & Market
Sales Workers5

1,205.6

1,558.0

1,892.2

Skilled Agricultural & Fishery
Workers6

1,391.2

1,376.0

1,344.9

844.0

1,263.8

1,604.8

1,493.2

1,568.9

1,628.7

1,159.5

1,153.7

1,110.2

9,274.6

10,894.8

11,976.0

Technicians & Associate
Professionals3
Clerical Workers4

Craft & Related Trade Workers7
Plant & Machine Operators &
Assemblers8
Elementary Occupations9
Total
Source: Ninth Malaysia Plan (2006-2010)

Notes:
1
Includes general managers, department managers and senior government officials.
2
Includes graduate teaching professionals, accountants and auditors, and computer system designers and
analysts.
3
Includes non-graduate teachers, supervisors and engineering and computer support technicians.
4
Includes administrative clerks, accounting and finance clerks and telephone operators.
5
Includes cooks, travel guides and waiters.
6
Includes farm workers, plantation workers and forestry workers.
7
Includes mechanics and fitters, carpenters and tailor.
8
Includes equipment assemblers, drivers and machine operators.
9
Includes street vendors, domestic helpers and cleaners, and construction and maintenance labourers.

3.11

THE CHALLENGE IN MALAYSIA’S SKILLED HUMAN CAPITAL

DEVELOPMENT
Malaysia’s ability to produce high skill levels will be severely restricted if the
mechanisms in supporting the process such as the education system, government policy,
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financial initiatives and other institutional support is fragile. Felker (1999) has claimed
that among all components, human capital is the weakest link in Malaysia’s innovation
system. 34 According to Lai and Yap (2004), Malaysia’s skilled human capital supply is
not adequate to allow technological development to take place. A comparative study of
Lai and Yap of Malaysia, Korea, Singapore and Taiwan showed that Malaysia has the
lowest supply of skilled human capital. And this still takes into account that among these
countries that the number of science and technology graduates in Malaysia has increased
the most. Lai and Yap’s (2004) study also showed that compared to Korea, Singapore
and Taiwan, Malaysian literacy and enrolment in tertiary education is the lowest. 35 For
instance, in the year of 2000, only 13 percent of 20 to 24 years old Malaysian students
enrolled in tertiary education compared with 43 percent in Korea, 53 percent in
Singapore and 52 percent in Taiwan (Lai & Yap, 2004).

Malaysia has a well-structured education system. However, the rapid progress in the
global economy has changed the demand for human capital and the educational system’s
ability to supply the market with skilled human stock. Despite all efforts taken in
34

Aside Felker, Tidd and Brocklehurst (1999) and Jome (n.d) share a similar opinion. As noted by Jomo
(n.d) “Malaysia has decent primary education, high rates of literacy and widespread acquaintance with
English. It also has rising enrollments at higher levels of secondary and tertiary education. This provides a
trainable and basic workforce, which has sustained industrial development quite effectively so far.
However, this level of formal skill creation is not sufficient to meet the technological needs of the
expanding high technology sector, or to manage a large increase in the technological levels of SMEs.
There is growing evidence of skills shortage at all levels, particularly in technical fields. Most
manufacturing firms complain of the constraints to upgrading and deepening posed by the lack of
particular skills, and by high turnover rates for mid-level skilled employees” (p7-8).
35
Mani too makes the similar point in Government, Innovation and Technology Policy: An International
Comparative Analysis (2002), “My analysis of the Malaysian case shows that the major weakness of the
system in the shortage of technically skilled manpower. This is not to say that the government does not
encourage education and training. In fact quite the contrary. If we follow the standard indicators of a
government’s commitment towards human capital efforts such as the proportion of total expenditures
incurred of education, Malaysia compares very favourably with Singapore and indeed even with
developed countries such as Japan and the United States. However, in terms of another indicator such as
enrolment ratios, those for the tertiary level in Malaysia are very low compared to Singapore, Japan or the
United States” (p170-171).
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preparation of this new circumstance, the shortage of supply in local skilled human
capital still occurs. Among the factors that have contributed to this situation are science
education in school, number of students in science and technical streams, mismatch
problems, flight off domestic talents and science and technology policy.

To have human capital that actively contributes towards the innovation process, science
and technology based courses should be given strong emphasize in the local educational
syllabus. To learn science effectively, it is important to have a high level of critical
conceptual and problem solving skills. The Malaysian education system is strongly
based on examination (Rahimah, 1998, Lee, 2004, Sharifah Maimunah, 2005 and
Roselina, 2009) and rote learning (Rahimah, 1998 and Roselina, 2009) which may
discourage effective higher level scientific thinking.

The rote learning culture

encourages students to memorize rather than understand knowledge. Meanwhile, the
practices of an examination oriented system also leads to situations where students learn
to become excessively instrumental and not acquire problem solving skills.

Mismatch between the skills possessed by graduates and the market requirement is also
a challenge faced by Malaysia in developing its skilled human capital (Muk & Jamal,
2006 and National Higher Education Research Institute, 2010).

The survey conducted by Bank Negara in 2002 on “Employability of Graduates”
discussed in length this issue of skill mismatch (Bank Negara Report 2002, p.
39). The survey covered 312 companies, out of which 187 companies responded
to the survey. The result shows that 77.6 percent felt graduates did not have the
necessary skills, 31.3 percent noticed that graduates were unable to meet the
potential employers’ wage demands while 28.4 percent indicated that the
universities were not producing sufficient number of graduates in selected fields
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(Muk & Jamal, 2006, p111-112).

Rapid change in technology has created a high demand of skilled human capital in the
employment sector. Basically, the mismatch of skills is measured in two ways, firstly is
the differences between courses taken by students at institutions of higher learning and
the demands of industry, and secondly, by the insufficiency of the graduates’ generic
skills that could meet the skills desired by employers. The former demonstrates the
differences between specializations of graduates’ with the areas of need in the
manufacturing sector; the latter is emphasized on the value of an individual besides
academic performance. A report by World Bank (2005) on firm competitiveness in
Malaysia found that both factors are pervasive problems in Malaysia. A survey
conducted on 1,151 firms has shown that apart from a lack of generic skills, a shortage
of university graduates has forced firms to employ graduates with low or inappropriate
qualifications. And although there are unemployed graduates in the country, the survey
shows that 40 percent of them are not interested in the manufacturing activity (World
Bank, 2005).

In this environment, multi skilled workers will be getting the most offers from
employers. Employers will not only choose employees that are excellent academically
but also those who have the ability to fully comprehend their work. Hard skills and soft
skills are two types of skills that should be possessed in order for the employees to
understand the task given. Hard skills are the technical skills that are obtained from
teachable knowledge or practical training. It is usually easy to train and absorb (Coates,
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2006). Meanwhile, soft skills are the generic skill that is embedded in an individual.36
The skills are non-technical skills that are usually difficult to learn and normally are
acquired through the process of day to day experiences. It is also known as the ‘people
skills’ since it is related to interpersonal behaviour and involving the interaction with
other people (Coates, 2006). The employers will be looking at the mixture of both skills
when recruiting, because having both skills will enable the workers to learn and adapt
quickly to the changes brought by new technology. Skilful workers are not only those
who excel academically but also those who have the cognitive ability.

However, Malaysian graduates are claimed to be lacking in soft skills such as
communications skills, critical thinking and problem solving skills (Nor Hartini, 2007
and Roselina, 2009). A survey done by National Higher Education Research Institute
(2010) on the issue of university curriculum and employability has found that
communication skills, particularly the ability to converse in English language is the most
influential factor that contributes to the weakness of graduates in getting employment.
As reported in Muk and Jamil (2006), from a survey conducted on skills comparison
between the local and foreign graduates, it was found that Malaysian graduates were
weak in communication skills, problem solving skills, technical skills and have a low
proficiency in the English language.

Realizing the situation, the Malaysian Ministry of Higher Education has requested all

36

A study of Kahirol, Nor Lisa and Khairul (2010) has shown that in current labour market, soft skills
particularly interpersonal skills, technology skills and communication skills are highly demanded. Indeed
those skills are used by the employer to evaluate workers’ abilities before employment. Please see Kahirol,
Nor Lisa and Khairul (2010) for further information on this topic.
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public institutes of higher learning to include more soft skills elements in the subjects
offered. Among the elements in the soft skills that are supposed to be incorporated in
university courses, are communication skills, critical thinking and problem solving
skills, team work, lifelong learning and information management skills, entrepreneurship
skill, ethics and professional, moral and leadership skills (Roselina, 2009). The module
was drafted by a committee comprising of academicians and officers from public
universities and was offered for first year students starting in 2007 (Hariati, 2007).
Based on the framework suggested by the Ministry of Higher Education, there are six
channels where soft skills could be developed in the institutions of higher learning. Soft
skills could be offered as a separate subject, embedded in existing subjects, developed
through formal and informal university’s curriculum, in the programs organized for
academic or non academic purposes, in industrial training and in ‘soft’ finishing schools
in the faculty (Malaysia, Ministry of Higher Education, 2006).

This initiative whilst promising has faced a number of challenges in terms of its
implementation. Firstly, since soft skills are mostly embedded in current subjects at the
universities, or offered as non-core subjects, there is a high chance that students will give
less commitment to developing these skills. This is contributed to by a dominant
learning style in the education system that is very much focussed on grades. Even
though the students are exposed to the soft skills element within the subjects, they will
study the subject for the final marks rather than develop soft skills.

Secondly, it is an uneasy task to change learning traditions in a very short time frame.
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According to Roselina (2009), the duration of three to four years of tertiary education
with fourteen weeks in each semester is far from sufficient to change students’ personal
characteristics. This situation is added to, by the fact that the assimilation of the soft
skills very much depends on the students’ individual background and character. Finally,
since soft skills are skills that involve interpersonal behaviour they are not easily taught,
so their successful dissemination very much depends on the creativity of lecturers and
the quality of tuition (Roselina, 2009). For this purpose, lecturers need to have teaching
and delivery techniques that are able to convey knowledge in a manner that is easily
understood and acceptable. To train lecturers with appropriate skills is not an easy task
and also requires facilities and sources that are sometimes limited to access. Continuous
reinforcement is needed in order to monitor the effectiveness of the implementation of
soft skills development and at the same time every organization involved i.e. the
government, universities, lecturers and students, need to be efficiently coordinated in
their effort.

Another problem faced in the process of developing skilled human capital in Malaysia is
the number of students enrolled in the science and technical streams. In order to
encourage and increase human capital in innovative activity, it is important to introduce
scientific and technical subjects at an early stage. In Malaysia, whilst the science
subjects are introduced in the early years of schooling, i.e. since primary one, few
students choose to continue majoring in science subjects in secondary levels of
education. A stigma that is frequently attached to science subjects is that they are
difficult to learn. Whilst there have been recent improvement in the enrolments over
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recent years, the enrolment of students in science and technical streams in secondary
schools and tertiary level of education is still not sufficient to cater for the needs of a
properly skilled workforce. 37

Limited places in science and technology courses in universities are also one of the
factors contributing to low production of skilled human capital in Malaysia. For
instance, during the Seventh Malaysia Plan (1996-2000) period, public educational
institutions produced a total of 34,805 or 25.6 percent science graduates and 22,765 or
16.7 percent technical graduates at first-degree level. This figure is small since it is
estimated that Malaysia will need 294,200 new employees in the professional and
technical fields during the Eighth Malaysia Plan (2001-2005). This fact is supported by
the report from SRI International (1997). Based on the report done by SRI international,
there are only 12,000 places for almost 40,000 applicants offered by the Malaysian
public higher learning institutes.

Another challenge faced by Malaysia in developing its human capital skills is the local
scholarship system. A study by Ozay and Yip (1984) found that Malaysia’s system of
granting scholarships is not functioning. Under the system which still applies in the
present, students granted with scholarships are only bound to work for the government

37

The Eight Malaysia Plan (2000-2005) reported that enrolment of the upper secondary students in the
scientific and technical stream increase from 18.5 percent in 1995 to 34.5 percent in the year of 2000.
Similarly the enrolment at the first degree of the scientific and technical stream also had shown an
increase from 40.7 percent in 1995 to 52.0 percent in 2000. As reported in the National Survey of
Research and Development 2008, by MASTIC, in order to enhance the country’s technological capability,
it is estimated that Malaysia will need 50 skilled human capitals with scientific and technical background
for every 10,000 workforce. Currently, Malaysia has 18 scientist and researcher per 10,000 workforces (as
in the year of 2006).
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for seven years without mentioning any specific field. 38 After graduation, students can
choose to work in any governmental sector of employment. Quote from Wan (2011):

At the moment, scholars upon completion of their studies, are not assigned to a
particular area within the civil service, and have to re-apply to join the civil
service in a particular position. For example, a scholar with a law degree could
possibly join the Attorney-General Office, Administrative and Diplomatic
Service, Police or Judiciary, but he or she will have to apply the positions
individually and compete with all other applicants. In the event that they failed to
do so, these scholars will have their bond release unconditionally.

Also some of these scholarship holders are willing to pay back the money in order to
work in different sectors (Kok & Tee, 2009). To secure the benefits of scholarships to
Malaysia’s economic development, the government needs to encourage students to
develop their skills in the appropriate technical areas.

Malaysia’s science and technology policy particularly in fiscal areas and in encouraging
foreign investment may also be contributing to these problems. Although fiscal
incentives in attracting foreign direct investment have worked very well, they were less
effective in promoting skills-upgrading and innovative activity. Whilst foreign firms
have enjoyed the tax exemptions they were not very motivated to promote and upgrade
skills technology and increased local R&D. Tidd and Brocklehurst (1999) have reported
that there are only 14 design engineers from a total of 2,000 of overall workers at
Hitachi Semiconductors (Malaysia), although the Japanese subsidiary company has been
in Malaysia for more than 25 years. 39 Meanwhile, a study done on the electronics

38

Although there is no latest research done on the topic, yet the system is still in practice up until now. For
further reading on this topic please see Wan (2011).
39
Tidd and Brocklehurst (1999) also stated that “Similarly, Matsushita was established in Malaysia in
1972, and now employs more than 30,000 workers there. The company did not add a design and
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industry in Malaysia has showed that there are limited technological developments
within the MNCs. Most of these foreign companies prefer to perform the research and
development activities in their home country rather than in Malaysia (Narayanan &
Wah, 2000 and Norlela & Figueiredo, 2004).

Box 3.6:
Do Skills Attract FDI or Does FDI Create Skills?
The simple answer to this first question seems to be “yes”. Ceteris paribus, MNCs are more
likely to locate in areas that have pre-existing stocks of highly trained human capital.
Noorbakhsh et al. (2001) find that levels of human capital, defined as accumulated years of
secondary and tertiary education, are a significant determinant of FDI inflows (see also Wang,
1990). The importance of a well-educated and trained labour force as a determinant of FDI has
been increasing over time. According to Florida (1997), the globalisation of innovation is
driven by technical factors, especially access to scientific and technical human capital. Firms,
then, are looking to utilise latent pools of technological capability wherever they exist in the
world.
But beyond simply attracting FDI, some scholars argue that a minimum threshold of skills must
be achieved in advance of MNCs setting up their operations if the host country is to ever
successfully transfer, absorb, and disseminate foreign technology (Xu, 2000). Such a view
bodes well for countries like Korea and Taiwan, which encouraged significant FDI only after
developing a highly educated work force. But what about the countries of Southeast Asia in
which there was a tremendous upswing in the number of MNCs before the formation of a
significant pool of intellectual capital? Are these countries then consigned to a low-skill
equilibrium?
The answer here seems to be no. Slaughter (2002) argues that the evidence is strong that MNCs
increase demand for skilled workers, primarily through technology transfer from parent firms
to overseas subsidiaries. Higher levels of technology within MNCs create demand for more
highly skilled workers. This is consistent with the empirical evidence from Southeast Asia.
First, literate, trainable, and unorganised labour with basic skills appears to have been sufficient
to attract FDI, at least in low-end manufacturing. Importantly, however, none of the countries
of Southeast Asia created institutions for industrial upgrading and skills development before
FDI came, but rather upgraded incrementally as domestic capabilities evolved to allow for
sequential leveraging of prior and future investments. For example, McKendrick et al. (2000)
show how hard disk drive companies initially located in Southeast Asia to take advantage of
low-wage, unskilled, but highly trainable human resources. Over time, rising levels of process
and product technologies increased the demand for higher skilled workers. Similar dynamics
were also discernible across the region in optics, precision engineering (tool and die),
development function until 1994, which currently employs less than 60 people. The American owned
semiconductor subsidiaries are even more narrowly focused on manufacturing. In almost every case little
or no effort has been made to add design, development or marketing capabilities to manufacturing
operations” (p253).
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automobiles, rubber, palm oil, and micro chips.
Demand by itself, however, is only one component of skills formation. Sources of supply to
meet this new demand must be found. Although publicly provided education and training
inevitably create the bulk of skills and knowledge in any labour force, the challenge of
matching the skill sets in the supply of labour to the demands of industry is always great. But,
as Tan and Batra (1995) note, when training is provided or sponsored by the private sector,
matching supply with demand is much easier. Thus, whether MNCs train is an important
determinant of whether appropriate skills and knowledge will be created in the local economy.
Source: Ritchie, BK 2002, ‘Foreign direct investment and intellectual capital formation in southeast
Asia’, OECD Working Paper no. 194, pp15-16

A study done by Norlela and Figueiredo (2004) has shown that most of the electronic
MNCs in Malaysia only focus on assembling activities rather that conduct researchbased activities. From 53 samples of MNCs studied, only two of them have seriously
taken the initiative to invest in research activities. Norlela and Figueiredo (2004) also
found that although these MNCs are gradually transferring innovative activity into
Malaysia, major R&D activities still remains in their parent companies. This has
constituted a barrier to the local talent to master and gain full knowledge from the
transfer activity. On the other hand, according to Narayanan and Wah (2000),
insufficient supply of skilled human capital, limited market size, and a weak intellectual
property right protection system, is among the factors contributing to the reluctance of
MNCs to locate their R&D activity in Malaysia. A survey conducted by Hasnah, Sanep
and Rusnah (2010) on 100 foreign companies located in Malaysia had shown that 58
percent of the firms state that availability of skilled workers is a significant determinant
of their location in a host country.

3.12

THE BRAIN DRAIN

The leakage of talent is one of the reasons for slow technological progress and reducing
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of potential foreign investment in R&D. The brain drain problem has been a recent
obstacle encountered in the development of skilled human capital in Malaysia. 40 Due to
global competition, Malaysia has been gradually losing its skilled people who are
travelling abroad in search of better careers. It should be noted that this is happening not
only in Malaysia but also contributes to the shortage of skilled human capital in most
developing countries. Kamarul Zaman and Koh (2004) postulate that the brain drain
does not only indicate the country’s loss of a stock of skilled workers but also loss of
benefits from the returns of the capital that have been invested in a worker. High
investment is allocated to educate and train a skilled worker and it is hoped that through
this investment the worker would pay the country back by contributing to its future
growth. However, when this worker decides to migrate abroad it will be a loss to the
country’s economy.

According to Solimano (2008), the mobility of skilled people is divided into three
categories: the mobility of direct productive talent, academic talent and talent in the
social and cultural sector. The first category is a mobility of human capital that is
involved directly with the production activities. This includes those who are working as
entrepreneurs, engineers and other technical talents. The mobility of scientists,
academicians and students who are involved in the production of products that have the
potential to be commercialised are categorised in the second group. Finally, the third
category is the mobility of a group of people from the social and cultural sectors. This

40

According to Davenport (2004), the term ‘brain drain’ was first used by the British Royal Society in the
1950s to explain the outflow of scientists to the United States and Canada. The word ‘brain’ refers to skills
possessed by individuals and ‘drain’ on the other hand, refers to the high rate of exit. ‘Brain drain’ is often
refers to outflow of highly skilled human capital with tertiary level education.
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includes human capital in the health sector, such as medical practitioners and also those
who are involved in creative activities such as writers and performing arts (Solimano,
2008).

Box 3.7:
Brain Drain Can Erode Skill Base and Depress Innovation
Brain drain could create a vicious circle that may trap a country into an undesirable equilibrium
with low levels of human capital and a large technology gap. In this sense, brain drain could
contribute to rich countries becoming richer at the expense of poorer countries. Two key factors
are responsible for bringing about this trap (Docquier and Rapoport, 2011):
The domestic human capital base shrinks. The most direct effect of skilled emigration on the
human capital base at origin is that those who migrate will no longer be there to actively
contribute to domestic production.
The capability to innovate is eroded. The lower skill base may have an important spill-over
effect on productivity growth as innovation—which is one of the key driving factors of
sustained productivity improvement—rests on a solid base of human capital.
Reinforcing these negative effects are the following channels. Productivity at destination may
be raised, magnifying pull effects. This would occur in circumstances where the brain drain is
substantial enough to boost productivity growth in the destination economy, which would
provide further incentives for people at source to migrate. The technology gap may also widen
further, which boils down to the same effect (Mountford and Rapoport, 2011).
Also, unemployment may rise for all skill levels. If wages are determined non-competitively,
then the employment prospects for the remaining skilled workers may –counterintuitivelyincrease as the skilled migrate. This mechanism relies on the internationally mobile highlyeducated bargaining for higher wages, which leads also low-skilled workers to raise their wage
demands and a situation where the only way to offset these demands will be higher
unemployment (Bhagwati and Hamada, 1974).
Finally, occupational shortages may drive economy-wide productivity down. Shortages in
certain important sectors and professions (such as teachers, engineers, physicians and nurses)
may affect the productivity of others or reduce the pace of human capital accumulation in the
country (Kremer, 1993).
Source: World Bank 2011, Malaysia Economic Monitor: Brain Drain, The World Bank, Thailand, pp114

As stated by Davenport (2004), brain drain happens because of the attractive
opportunities and prospects offered by the host country. Muula (2005) in his research on
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brain drain among health professionals and knowledge workers in Africa found that
dissatisfaction with the working environment, particularly with salary, job satisfaction
and career advancement, are the key motivating factors for worker to go abroad.
However, Muula asserted that this process can be reversed through the implementation
of strategies that support local human capital development which includes improvement
of training programs and incentives system. Suntharasaj and Kocaoglu (2008) have
agreed with this analysis. In their work on brain drain scenario’s in Korea, China, India,
Turkey, Africa, United States and Thailand they have stressed that strong support from
the public and private sector, and possessing a national policy on human capital
development are among the key factors reversing the brain drain.

In Malaysia, the political and socioeconomic situation, salary offered, and lack of
infrastructure promoting knowledge and skills development are some of the factors that
contribute to the skilled workers moving away from Malaysia (Thiruchelvam et al., 2004
and Koh & Tee, 2010). Skilled Malaysian workers are also highly marketable because
many have the ability to converse in multiple languages (Kok & Tee, 2010). It is
reported that in 2006, about 785,000 skilled Malaysian workers worked abroad
particularly in the industrialised countries (Malaysia, 2008). And between March 2008
and August 2009 a total of 304,358 skilled Malaysians had left the country (Kok & Tee,
2010). Singapore, United States, United Kingdom, New Zealand, Canada and Australia
are the countries most regularly chosen (see Table 3.28 and Table 3.29). Based on a
decade of data on Malaysia’s brain drain, it is concluded that Singapore is the main
magnet for skilled migrants out of Malaysia (Table 3.30). From the Table, Singapore,
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Australia and the United States account for almost 80 percent of the brain drain.

Table 3.28
Malaysian Residents Abroad
Year

Australia

Japan

New

Singapore

Zealand

United

United States

Kingdom

1981

31,598

n.a

3,300

120,104

45,430

11,001

1991

72,628

5,047

8,820

194,929

43,511

33,834

2001

78,858

9,150

11,463

303,828

49,886

51,510

2007

92,337

7,902

14,547

n.a

61,000

n.a

Source: Fong (2010)
Note: n.a - not available

Table 3.29
Number of Malaysian Migrants with Tertiary Education in OECD Countries
Country

1990

2000

Australia

34,716

39,601

Increase
(%)
14.07

Canada

8,480

12,170

43.51

New Zealand

4,719

5,157

9.28

United Kingdom

9,812

16,190

65.00

United States

12,315

24,695

100.53

Others

2,607

4,508

72.92

Total

72,649

102,321

40.84

Source: Fong (2010)
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Table 3.30
The Malaysian brain drain, 2000 and 2010
Country

2000

2010

Singapore

66,452

121,662

Australia

38,620

51,556

United states

24,085

34,045

United kingdom

12,898

16,609

Canada

12,170

12,807

Brunei

6,438

10,208

New Zealand

4,221

6,708

India

1,509

4,503

China

2,655

3,496

Taiwan

2,916

3,235

Vietnam

1,517

1,929

Philippines

2,974

1,785

Germany

783

1,211

Japan

961

1,151

Ireland

685

837

Indonesia

393

811

Pakistan

297

718

France

381

674

Egypt

1,588

641

560

633

1,071

491

Switzerland

358

310

Sweden

210

260

Sweden

193

224

South Africa

79

51

Netherlands
Thailand

Source: Worldbank, 2011

To address the migration of skilled human capital problem, the Malaysian government
through the Ministry of Science, Technology and Innovation has launched the scheme
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known as the ‘Brain Gain Malaysia’ 41 under the Ninth Malaysia plan (2006-2010). One
of the objectives of this plan is to gain back these skilled workers. However, the
response received has so far not been altogether encouraging. In fact, ‘Brain Gain
Malaysia’ is not the first and only government scheme to attempt attracts back local
talent residing abroad. Previously, in 2001, the government under the Ministry of
Human Resources launched a program known as the ‘Returning Malaysian Experts
Program’ with the purpose to attract back skilled Malaysians working overseas. The
difference between the ‘Brain Gain Malaysia’ program and the ‘Returning Malaysian
Experts Program’ is that the later program is not only specifically for scientists, or those
who are involved in R&D activity, but also includes all range of fields including science
and technology (Thiruchelvam et al., 2004). Table 3.31 shows the differences between
those two programs. It is recorded that until 2009, about 516 Malaysians have returned
under the ‘Returning Malaysian Experts Program’ and 677 researchers have joined the
‘Brain Gain Malaysia’ program (Madinah, 2009).

Although both programs have offered attractive initiatives to attract back these workers,
the number of those who are interested to serve in Malaysia is still small. According to
Thiruchelvam et al. (2004) flawed implementation of these programs has contributed to
this situation, the long process of obtaining approval from the administration for workers

41

Malaysia’s first brain gain program was known as the Returning Scientists Program. It was launched
under the Ministry of Science, Technology and the Environment in the year of 1995. The program‘s
objective was to attract both Malaysian and foreign experts who could contribute to the development of
science and technology in Malaysia, particularly in the priority areas that have been identified under the
IRPA program. However, the Returning Scientists Program was suspended in 1998 because of the
country’s economic downturn. Within two year of its commencement the program had succeeded in
attracting about 93 scientists with 23 were Malaysians and the balance were foreigner. In 2006 the
government had relaunched the program with a new name known as the ‘Brain Gain Malaysia’. For
further reading on this topic see Thiruchelvam et al. (2004) and Malaysia (2008).
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to return and the lack of focus in the program being important weaknesses.

Table 3.31
Differences between Schemes Operated by the Ministry of Science, Technology,
and Innovation (MOSTI) and the Ministry of Human Resources (MOHR)

Aspect

Scheme under MOSTI

Scheme under MOHR

Scheme operated by

Ministry of Science, Technology
and Innovation (MOSTI)

Ministry of Human Resources
(MOHR)

Target group

Malaysian researchers, scientists
and engineers residing abroad and
non-Malaysian scientists based
overseas

Skilled Malaysians residing abroad

Fields of expertise

Selected science, technology and
engineering fields

Wider range of fields of expertise
including science and technology

Eligibility

Varies with package. In most cases
minimum of Masters with 5 years
of experience in related field

2 years of working experience
overseas with PhD; 4 years of
working experience with Masters; and
6 years of working experience with
Bachelor’s. However, eligibility
varies with field

Incentives given

Sustenance, return airfare,
accommodation, medical insurance,
top-up project costs and
immigration support

•

All personal belongings,
including two cars are given
import duty exemption;

•

Spouse of Malaysians and
children who are not
Malaysians will be given
Permanent Resident Status
within six months;

•

Children of applicants
allowed to enroll in
international schools

Employment

Short-term employment for those
identified by receiving organization

Government not responsible for
finding employment for applicants
under this scheme

Participation of
Industry

Encouraged but to-date no joint
program as yet;

Malaysian Employers Federation
involved in approval of applications
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Implementing
Agency

Dedicated Unit within MOSTI.
Facilitation services provided.

Dedicated unit. But, responsible for
other tasks too. No facilitation
services provided

Budget

RM 44 million

Annual operating budget as approved
by Ministry of Finance

Source: Rasiah and Thiruchelvam (2009)

Surveys done by MOSTI (Thiruchelvam & Kamarul Zaman, 2008) have attributed poor
responses to both programs to the:
(a) Weak job market and failure to guarantee employment for those returning to
Malaysia.
(b) Restrictions in the recruitment of scientists. The program under MOSTI has
indicated that priority should be accorded to scientists from China, India, Pakistan,
Russia, and countries of the Commonwealth of Independent States.
(c) No appropriate database on Malaysians residing abroad. Lack of such
information hampers the adoption of more selective approaches.
(d) There is no specific unit in MOSTI to implement the program. The program was
implemented on an ad hoc basis.

It is suggest that if Malaysia is serious about attracting talented scientists from abroad
then it must be prepared to make a number of changes to its existing policies and
programs.

3.13

HIGHER EDUCATION IN MALAYSIA

Presently there are about 20 public universities, 15 university colleges, 22 polytechnics,
36 community colleges and more than 50 private higher educational institutional
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institutes in Malaysia. The total number of students at the tertiary level between the
years 2002 to 2007 is 873,238 students and the figure keeps increasing (Malaysia, 2006).

The development of higher education in Malaysia can be summarized into three brief
phases (see Table 3.32) (Rozita, Nazri and Ahmad, 2011). Historically higher education
in Malaysia began after the country received its independence in 1957. As a result of
colonial policies, Malaysia had been racially segmented in terms of economy. This
segmentation starts as early as primary school where three major ethnic groups in
Malaysia, namely, the Malays, Chinese and Indians attend three different types of school
and practise their own languages as mediums of instruction in those schools (known as
‘vernacular school’) (Sato, 2005).

The school system that evolved catered differentially to the needs of the ethnic
group resulting in their participation in different sectors of the economy. English
education served well the Malay elite and urban Chinese and Indians providing
an efficient avenue into modern sector jobs. The vernacular system that served
the majority had limited economic value; the Malay system aspired mainly to
improve the quality of Malay farmers and peasants; the Chinese system was
oriented to the cultural needs of the community while Tamil education provided
merely an elementary schooling to the population in the estates (Singh &
Mukherjee, 1993, p90).

Prior to independence, integrating ethnic groups as a way to boost education appeared as
a strategy in a number of major reports on education (Sato, 2005) for example Tun
Abdul Razak Report, 1956 and Abdul Rahman Talib Report, 1960 (both reports are
under the Education Act 1961) (Singh & Mukherjee, 1993 and Sato, 2005). As a result
of these reports, although the vernacular school was retained, Malay language (Bahasa
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Malaysia) 42 was adopted as the medium of instruction and common content curriculum
and examinations were used in all schools (Singh & Mukharjee, 1993).

Prior to independence and the enactment of the Education Act 1961, Education
Committees led by Tun Abdul Razak and by Abdul Rahman in 1960 were formed
to study the education system and to formulate an educational development plan.
Both reports emphasized the need to create a new national identity through the
education system (Singh & Mukharjee, 1993, pp.89-102). The Razak Report
argued that the “ultimate objective of education policy…must be to bring
together the children of all races under a national educational system in which
the national language is the main medium of instruction” (Report of the
Education Committee, 1956 as cited in Chee, 1979). The Talib Report also
emphasized the need to adopt the national language as the main medium of
instruction and further proposed the need to take steps to make the University of
Malaya (UM) a bi-lingual university with English and Malay as the medium of
instruction (p. 328) (Sato, 2005, p74).

Despite structural changes in primary and secondary education, the implementation of
national unity policy was also reflected in the development of higher education.

In 1960, the Federation of Malaya saw the necessity of having an exclusively
national university within its own territorial boundary. The necessary legislation
arrangements were made and in 1962, the former University of Malaya,
established under British rule in 1949 with campuses in Kuala Lumpur and
Singapore, became two separate universities; the University of Singapore and the
University of Malaya (Selvaratnam, 1989). In 1962, the University of Malaya
(UM) had only 1,341 students and many of its graduates were absorbed into
governmental sector (Lee, 2004, p.41) (Sato, 2005, p74).

42

“The main objective in promotion Bahasa Malaysia as the sole medium of instruction at all levels of
education was to provide for national identity and promote unity. This policy was envisaged to solve the
country’s long-standing ethnic problem. A prominent Malaysian educator claimed that ‘from the common
language [Bahasa Malaysia] comes common awareness which ultimately develops into a commonly
accepted national identity” (Selvaratnam, 1988, p183)
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Table 3.32
Malaysian Higher education Development Phases
Period
Phase 1: Colonial
independence

Higher Education Development
period

to -Higher education was not a priority in the British
colonial education policy
-Those privileged gained their higher education in
Singapore, Hong Kong or the United Kingdom. Also,
some Malays from rich families who enjoyed the rise of
rubber prices, had chance to further their studies in the
Arab countries. They were mainly students from
Islamic oriented school
- In 1962, University of Malaya was established and in
the same year, the Higher Education Planning
Committee was formed with the aims to identify the
workforce needed in a 20 year period and also to plan
the educational facilities towards producing the
required workforce

Phase 2: After 1969 Riot

-The quota system was introduced in student
university‘s admission in order to ensure a balanced
ethnic composition. Scholarships, special assistance
and tuition assistance were established for rural
students
-Malay language as the medium of instruction
-The increase in number of private higher education
institutions
-From the late 1980s onwards, a few new universities
were established; International Islamic University
(1980), Universiti Utara Malaysia (1984), Universiti
Malaysia Sarawak (1992) and Universiti Malaysia
Sabah (1994)

Phase 3: Globalization era

-Corporatization of public universities. Universities
start to engage in market related activities.
-Establishment of the Ministry of Higher education in
2004
-Promotion of Malaysia as the educational hub

Source: Information compiled from Rozita, Nazri and Ahmad (2011)
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The establishment of University of Malaya (UM) in 1962 marks the expansion of higher
education in the country. Concurrent with the establishment of UM, the Higher
Education Review Committee was formed. The function of the committee was to review
improvements and development of the higher education system in the country. In its first
report in 1967, the committee recognised the need of science and technical education to
assist the country’s future development. Responses to the report were incorporated in the
First Malaysia Plan (1966 -1970) and during the plan period a few new universities that
offered programs in scientific and technical discipline were established (Selvaratnam,
1985, Sato, 2005 and Singh, Schapper & Mayson, 2010). Since then, Malaysian higher
education expansion has been coupled with the country’s economic transition (Lee,
2004, Sato, 2005, Morshidi, 2009 and Singh, Schapper & Mayson, 2010).

Lee (2004) claimed that the government has always played a strong role in the
development of higher education in Malaysia especially through the formulation of
national policies and controls over the management of the universities. Morshidi (2009)
shares a similar view with Lee (2004) except that for him, it is the racial riot incident in
1969 that prompted the government to put strong policy guidelines on public tertiary
education. To Morshidi, before the country’s independence, the influence of the
government was far less as the institutions then catered mainly for the elite class of
people. According to Morshidi, on the whole, Malaysian public university development
has been influenced both by academic and also political powers. This is explained in his
work, Strategic Planning Directions of Malaysia’s Higher Education: University
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Autonomy in the Midst of Political Uncertainties (2009).
By the late eighties, the State had a major role in determining the development of
university education and the establishment and subsequent running of
universities. For instance, the State determined student enrolment, staff
appointment, curriculum development, and the financing of universities. For
Isahak (1988), the argument for State control of universities is partly academic
and partly political. The academic part is in relation to academic quality, which is
money spent on producing quality higher education. The partly political basis of
State’s intervention in the higher education system relates to the idea of ‘national
interest’…. (Morshidi, 2009, p466).

He asserted that higher education in Malaysia is characterised as being both neo-liberal
and state-centric.

Arguably, Malaysia is still holding on to the state-centric model of higher
education (because of the ‘nation interest’) but would like also to ‘embrace’
fashionable American and European models. ‘University autonomy’ is a
fashionable neo-liberal percept to be included in a strategic plan for higher
education… (Moshidi, 2009, p471).

State-centric in this sense means that higher education in Malaysia is still reliant on the
government in terms of financial sources, and the government meanwhile, needs the
university as a medium to assist in building the country’s socio economic development.
At the same time, Malaysian higher education tries to practice a neo-liberal model in
terms of autonomy of the university. The adaptation of western style of management and
emphasis on marketization of education are expressed in the aim to create independent
higher education institutions (Morshidi, 2009).

Following Morshidi it is not surprising that the role of higher education has regularly
appeared as feature in Malaysia’s development plans. In the First Malaysia Plan (19661970) for instance, focus was given on diversifying and expanding the country’s
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economic activity. Malaysia’s traditional economic growth that depended on two natural
sources; rubber and tin, was seen as uncertain with the unstable price of rubber and the
gradual depletion of tin supply (Malaysia, 1966). Thus, during the plan period, as a
safeguard for the country’s future development, strategies were taken to reduce
dependency on natural sources by generating and stimulating new kinds of economic
activity. Industrial activities were given new priority to generate income (Malaysia,
1966).

As the labour intensive activities began to be given emphasis, educated and trained
workers with a wide range of skills were necessary. And to implement the policy, efforts
were made to expand the courses and programs offered at all colleges and higher
education institutions; new universities and polytechnics were established and this
increased students’ enrolment in universities (Malaysia, 1966). As a result, the enrolment
of students in UM was doubled. It is reported that about 7,777 students enrolled in UM
during the 1970/1971 (Khoo, 2005). 43 It was also during this time that two new
universities; University of Science Malaysia (known as Universiti Sains Malaysia,
USM) (1969) and National University of Malaysia (known as Universiti Kebangsaan
Malaysia, UKM) (1970) were established.

Immediately after the 1969 riot, the government announced a legislative framework
known as the Universities and Universities Colleges Act (UUCA) which appointed the
Ministry of Education as the responsible body in setting the policies and directions of

43

Please see Chapter Five for further information on the topic of students’ enrolment in University of
Malaya.
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higher education in Malaysia. Under the act which was formulated in 1971, the Federal
Government was responsible for students’ enrolment, staff appointment, and university’s
curriculum and financing for public universities while the Ministry of Education was in
charge of the courses offered by the university, establishment of new faculties and
appointments of the university’s vice chancellor and deputy vice chancellor (Lee, 2004).

Several acts were implemented under the Constitution (Amendment) Bill of 1971 in
order to reduce inter-ethnic differences (Lee, 2004). Among the major actions included
the students’ enrolment ethics quota where 55 percent of places at the public universities
were allocated to Bumiputera students (Sato, 2005). The purpose was to increase the
number of Bumiputera students in public tertiary educational institutions and also the
job market particularly in professional fields (Lee, 2002). According to Sato (2005) most
of students that entered public universities during the 1950s and 1960s were non-Malay
especially ethnic Chinese. 44 It is reported that during the period of 1968-1969 out of
5,566 students in University of Malaya (UM), only 1,825 were Malay 45 students
(Mohamed Suffian, 1976, cited in Sato, 2005, p76). As the major ethnic group that
constitutes 60 percent of the country’s population, this number was considered small.
Thus, the introduction of the quota system was introduced to balance the amount 46 and
as a result the percentage of Malay students at public universities increased (see Table
3.33). 47 Besides that, Bahasa Malaysia (Malay language) was made the medium of
44

“During the 1950s and 1960s, enrollment at higher education institutions had been predominantly nonMalay, especially ethnic Chinese. For example the percentage of Malay students in UM in 1960 was only
22 percent as compared to 78 percent of non-Malay students” (Sato, 2005, p76).
45
Malay and bumiputera are commonly used interchangeably.
46
At the same time, according to Sato (2005) the quota system has made universities lost their control on
students’ admissions.
47
“Because of restrictions on admission to public universities for non-Malay students, the number of
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instruction in the education system. Although Bahasa Malaysia is used as the national
language, Chinese and Tamil are still used in the Chinese and Indian Independent
schools. The establishment of the UUCA and Constitution (Amendment) Bill of 1971
attempted to “kill two birds with one stone” that is to manage the universities to be in
line with the country’s growth and to make the NEP a success. These links could be seen
in policies such as university students being forbidden under the UUCA to be involved
in any political party (Lee, 2004).

Table 3.33
Enrolment at Universities in Malaysia by Ethnic Group in Percentage
Year

No. of public

Malays students

universities

Non-Malay
students

1960

1

22.0

78.0

1970

3

54.2

46.8

1980

5

63.1

36.9

1985

5

67.0

33.0

1990

6

74.6

25.4

Source: Sato (2005)

The relationship between the government and universities was further strengthened with
the launch of NDP (1991-2000). At some stage of the NDP, the Malaysian government
has set a new vision known as Vision 2020. As Vision 2020 focussed on building R&D
capability to increase productivity and employment, the government started to
restructure local higher learning institutions. Privatization and corporatization of higher

Malaysian students studying in overseas institutions increased in the 1970s. by 1980s, there were 21,994
students enrolled at local universities (Had Saleh, 1994), meanwhile 39,908 Malaysian students were
studying at overseas universities, of whom 60.5 percent were Chinese, 23 percent Malays, 15.9 percent
Indians and 0.6 percent other Malaysians” (Sato, 2005, p79-80).
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education were two crucial steps taken by the government in order to fulfil the nation’s
needs and at the same time to enhance the function of local universities. 48 The
privatization of higher education was also encouraged for several other reasons (Lee,
2004). The first reason was the need for higher learning institutions to accommodate the
increasing demand of students. Limited placement in the public universities was due to
Malaysia’s economic policy which aimed to increase the amount of skilled human
capital and the ethics quota policy which has encouraged students especially the Nonbumiputera to choose private universities to further their studies. The second reason was
the high cost of overseas education which has led many students to study locally.
Finally, the government’s policy intention to reduce the currency outflow has also
contributed to the establishment of many private universities. Most of the private
universities in Malaysia are owned by either the private companies or by public listed
corporations which could be profit oriented or non-profit oriented. The existence of
these private universities has not only has increased the nation’s income through the
incoming of foreign students but also has offered job opportunities to the local citizens
(Lee, 2004).

In addition, pertaining to the mushrooming of private universities, Malaysia has made an
effort to ensure that its higher education is maintaining high standards and is competent
in the global education market. The government through the Ministry of Higher
Education has taken the initiative to establish the Malaysian Qualifications Agency

48

According to Mok (2010) Vision 2020 plan has set a target that by year of 2020 at least 60 percent of
high school students will be enrolled to public university and to achieve student enrolment up to 200,000
for each corporatized university.
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(MQA) 49 as a step to monitor and ensure the quality of higher education in the country.
Among the strategy outlined is that all programs offered by both public and private
tertiary education have to obtain approval from the agency.

Corporatization of some public universities on the other hand has been an alternative
way for the government to overcome budget constrains (Lee, 2002). 50 It is hoped that
this will allow the universities to operate on ‘business basis’ 51 and give the opportunity
to the universities to have their own style of management. And at the same time, it is
expected that this corporatization will hold back loss of talent among academicians
through the competitive market wages offered (Lee, 2002). However corporatization
does not mean that these universities have full autonomy. In the case of Malaysia,
although it has been corporatized, the universities are still subjected to certain conditions
set out by the government. 52 To quote Morshidi and Kaur (2010):

Malaysian public universities are not legally (and politically) independent from
49

In 1997, Malaysian government has formed the National Accreditation Board (NAB) as a statutory body
that control the quality of private higher education in Malaysia. And in 2001, the Quality Assurance
Division (QAD) was set up by the Ministry of Education to supervise the quality of public universities
(Lee, 2004). Twenty years later, in line with the rapid growth of the country higher education industry, the
quality assurance system in Malaysia is updated and known as Malaysian Qualification agency (MQA).
Malaysian Qualifications Agency (MQA) is a merge entity between the National Accreditation Board
(NAB) and the Quality Assurance Division (QAD) of Ministry of Higher Education. Established in 2007,
MQA is responsible for monitoring the quality assurance practices and accreditation of national higher
education both public and private. Please see Lee (2004) and the official website of MQA at
http://www.mqa.gov.my/ for further reading on the topic.
50
In 1998, University of Malaya was corporatized. This is then followed by other eight universities.
51
Business bases as proposed by the government is “to diversify their financial resources by charging
students tuition fees, increasing the number of students, branching out to work closely with the business
and industrial sectors, and offering professional courses, consultancy and community services” (Mok,
2010, p427).
52
Although they are corporatized, public universities in Malaysia are still subjected to government rules
and policies. This is because, the government is still provides 70-80 percent of funds to public universities.
For instance, universities have the power to determine the fees for postgraduate students; however, the fee
for undergraduate student is still subjected to the guidelines of Ministry of Higher Education. In addition,
the government is still responsible for appointing the university’s leaders and students’ selection. For
further information on this topic, please see Kaur, Fatimah and Sirat (2010), and Sufean and Soaib (2010).
188

the government and, second all the public university employees in Malaysian
remain as civil servants (p191).

According to Lee (2004), corporatization of public universities means that the
universities were corporatized only in terms of their governance but not financially. 53
The government is still in charge of the allocation and continues to own the universities’
assets. In fact, staff members of universities are still employed under public civil service
terms (Mok, 2010). As Lee (2004) describes the situation:

It should be noted that the restructuring of higher education in Malaysia did not
take place in the presence of a shrinking welfare state, as in many western
countries, but instead it took place through the initiative of a strong
interventionist state. The state may not be the sole provider of higher education
but has full control in the governance of the public universities and act as a
strong regulator in the quality of both public and private higher education.
Instead of cutting back on educational expenditure, the state continue to invest
heavily on education and human resource development so that Malaysia can
becomes a fully developed nation by the year 2020 (p58).

Nevertheless, although the government still continues to provide development funds and
expensive capital projects, the universities are responsible in terms of operational
expenses (Lee, 2004). As a way to gain income, these universities are allowed to be
53

According to Kaur, Fatimah and Sirat (2010), public universities in Malaysia still rely on government
allocation, “Every year, each university submits a budget proposal based on intake number decided by the
MOHE [Ministry of Higher Education]. The Ministry of Finance then makes the final allocation which
usually reflects the previous year’s allocation plus a small increase based on overall availability of public
resources. In 1997, while the government of Malaysia introduced the Modified Budgeting System (MBS)
which operates as an output-oriented budget allocation, funds were still distributed on the basis of an
incremental-cost approach linked to inputs” (p32-33). Nevertheless, pertain to university governance,
research done by Soaib (2008 cited in Sufean &Soaib, 2010, p6) found that Board of Directors in public
universities has limited power, “the governance process work through functional representation and
powers were vested in various bodies or committees and only the selected or the elected individuals were
allowed to participate. Nevertheless, it was felt that in reality, the university Board of Directors was
powerless because many of the Board’s powers were executed or delegated to the universities’ ViceChancellors. The University Constitution has allocated the powers of the Board and regarded the Boards
as the executive body. Paradoxically, by tradition the Board’s attendance in the universities was limited to
that of attending Board meetings or official functions. The members realized that they should play bigger
roles and contribute more to the university development. They started raising issues that were deemed as
relevant to governance process. However, such initiatives were viewed as micro-managing and interfering
with the university’s operations, which ultimately has created resistant from the university community”.
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involved in business enterprises, setting up of companies and making loans (Lee, 2004).

Box 3.8:
The Changing Academic Profession in Malaysia
As universities expand, the direct power of the academics over the structures of governance has
been limited by new layer professional bureaucrats who have significant power in the day-to-day
administration of the university (Altbach, 1991). The emphasis on accountability has required
the academics to submit to more fiscal control, pressure to increase productivity, and subject to
more rules and regulations as well as rigorous assessment procedures. As a consequence, the
academic culture loses its collegiality and becomes more bureaucratic and hierarchical with a
concentration of power at the top (Lee, 2002). The penetration of the corporate culture into
public universities has required the academics to behave like entrepreneurs and to market their
expertise, services and research findings. The emergence of a corporate culture in the
universities is beginning to cause a cleavage between academics in the natural and applied
sciences who constantly subjected to the pressure of being engaged in entrepreneurial activities
on the other hand, and on the hand, those in the social sciences and humanity who perceive the
social value of their research being undermined by the university authorities. The corporatization
of public universities may have brought about increase institutional autonomy but it also
demands more accountability on the part of the academics. The corporate culture in universities
places a lot emphasis on performativity. The academic staffs in all public universities have to
work out “personal performance contract” with their respective heads, and annual salary
increments are based on performance. Academic freedom in Malaysia is limited when compared
to other countries. There are restrictions on what can be researched and what the academic
community can express to the public. Topics on ethnic conflict, local corruption, and other
politically sensitive issues have been banned from academic research. There have been cases of
censorship of research findings, which are deemed to be political sensitive by the powers that be.
There is also a ruling that academics must seek permission from the vice-chancellor before
expressing their views publicly.
Source: Lee, Molly NN 2004, ‘Malaysian universities: towards equality, accessibility and quality’ in Lee,
Molly NN, Restructuring Higher Education in Malaysia, School of Educational Studies, Universiti Sains
Malaysia, Penang, pp54-55

This corporatization not only gives the opportunity to the universities to have their own
style of administration but also be more competitive with others.

The Malaysian government has recently made an effort to lessen its domination on
public universities. With the launch of the National Higher Education Strategic Plan
2020 for instance, has brought opportunities for universities to be more autonomous in
190

the future. Under this long term plan, the universities administrative and vice chancellors
are given authority to undertake suitable plans to achieve the university mission and
vision (Mohamed Khaled, 2008). An article written by the vice-chancellor of UKM has
elaborated on this situation:

Academic autonomy has begun with the granting of self-accreditation status to
the four research universities which have satisfied the stringent performance
standards of the Malaysian Qualification Agency. The senates of these
universities enjoy the highest degree of academic autonomy in introducing or
terminating degree programmes, defining the structure, content and methods of
teaching, conferring degrees, deciding on areas, scope, aims, and methods of
research and establishing the extent of control over student admission (Sharifah
Hapsah, 2010).

Fong (2010) also agrees that the government’s policy towards higher educational
opportunities is widely open to all levels of society.

The implementation of the 1996 Private University Act saw rapid expansion of
opportunities for tertiary education in the country. And with the establishment of
the Government University Loan Scheme (PTPTN), providing financial aid to all
students including those from Independent Chine Schools, as well as the opening
up of JPA [Public Service Department of Malaysia] scholarships to all excellent
students, all Malaysians who are aspire for tertiary education can now pursue
their dream within our shores (Fong, 2010, p7).

As a conclusion, it could be said that, because of the country’s unique socio-economic
and historical background, the development of higher education in Malaysia might not
be similar in any simple sense to any existing model. Although in the west, the
intervention of the government into higher education is assumed to reduce the
university’s freedom in Malaysia, the relationship between the government and
university is important (Morshidi, 2009).
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3.14

CHAPTER OVERVIEW

A number of important themes stand out from the detailed analysis of Malaysia’s socioeconomic, and science and technology policy environment provided in this chapter.

First, Malaysia’s ethnically diverse population influences the country’s economic
performance. The multi ethnic society that resulted from immigration during
colonization has significantly influenced Malaysia’s economic growth.

Second, in the Malaysian innovation system, although the university and firms
contribute significantly the government plays the most prominent role in planning and
implementing strategies for innovation. This situation has been influenced by the
Malaysian political environment where the government has the greatest authority in
structuring the growth of the country.

Thirdly, the shortage of workers, the mismatch of skills and brain drain problems are
some of challenges in Malaysia’s human capital development.

Finally, higher education in particular, has been given priority to improve the standard of
living and simultaneously to develop the required human skills in the country.
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CHAPTER 4
RESEARCH METHODOLOGY

4.1

OBJECTIVES OF RESEARCH

Three broad research questions shape the research in this thesis: What are the features
that shape the strategy for human capital development in a country context? What is the
role of different skills acquisition institutions in skilled human capital development?
And, what are the institutional challenges confronting Malaysia to maintain its human
capital stock?

To answer these questions the thesis focussed on analysing the different roles played by
the three key institutions involved in developing human capital in Malaysian National
Innovation Systems (NIS).

These institutions i.e. a public university, large local

corporation and industry-public sector initiative act as representatives of three different
skills acquisition models.

The following chapter will outline the primarily qualitative methodological approach
that will be taken to analyse these institutions and research questions reflecting both on
the strengths and limitations experienced in putting this research methodology to work
and also discuss the rationale for why the institutions in question were chosen for
analysis.
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4.2

RESEARCH METHODOLOGY

Existing studies that have investigated the subject of developing human capital in
Malaysia have adopted a mixture of methodological approaches.

More quantitative styled studies include the work of Fitrisehara, Ramlah and Ab. Rahim
(2009) who have used large scale questionnaires to analyze the employability skill
among students

at Malaysia’s technical and vocational training institutions.

Questionnaires were distributed to 13 institutions drawing on a sample of 450 students
from each institution. Aziah and Abdul Ghani (2011) use a similar approach. They
distributed questionnaires to 1176 respondents in 16 Malaysian public universities to
explore the different approaches adopted to develop human capital in different academic
programmes offered by Malaysian public universities.

Other studies have adopted a mixture of quantitative and qualitative approaches. For
example Haslinda (2009b) who was examining training methods and venue and provider
conduct, in manufacturing firms in Malaysia collected data from large questionnaire
surveys distributed to 2,350 personnel in-charge of training in manufacturing. A
qualitative dimension was added to this study by also conducting interviews with 38
human resource development practitioners. Similarly, Hasyamuddin, Abdullah, Nor
Ratna and Yahya (2009) also combine a qualitative and quantitative analysis in their
research to identify the effectiveness of using Problem Based Learning (PBL) in
teaching and learning at Malaysia’s higher education institutions.
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In contrast to the approaches above, which adopt a mixture of qualitative and
quantitative methodology, Dahlia (2008) used qualitative data, interviewing thirteen
management employees in the private sector to explore the importance of cultural values
in human capital development. Similarly Suhaimi (2011) in his research on the presence
of ‘macro stickiness’ in knowledge transfer for human capital development among
technology-based firms in Malaysia, also uses qualitative methodology. He stresses that
a qualitative method enables a deeper study of social and cultural contexts which could
not be done adequately by quantitative methods, such as survey’s alone. His study used
face-to-face interviews with twenty respondents, who included two policy makers, three
government officers, and fifteen executives of technology-based firms.

The research methodology used for the case study in this thesis largely follows from
these more qualitative approaches: where the information gained from the small group
of participants will be considered alongside documentary and other forms of evidence.
Gaskell (2002) describes the basic features of qualitative research in the fowling terms:

The real purpose of qualitative research is not counting opinions or people but
rather exploring the range of opinions, the different representations of the issue
(p41).

A qualitative research methodology was chosen for this thesis for two reasons, first,
because of limitations in being able to gather quantitative data and secondly because of
the small number of participants making up the case study. Because there is an absence
of similar studies to this one that have been done in Malaysia, there is a lack of empirical
data documenting attitudes and strategies of relevant organisations to the theoretical
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concerns of the thesis.

As Strauss and Corbin (1990) note in these situations using a well-designed qualitative
methodology may help overcome these limitations. To this end the thesis uses a case
study approach drawing on a small number of participants with a triangulation of
primary and secondary data, Connell, Lynch and Waring (2001), Goldstein and Reiboldt
(2004) and Angers and Machtmes (2005).

It is also worth noting that the small in number of participants does not mean that the
information gathered is limited in its value. Information can be collected in detail and
in- depth from each participant and organization. The benefits of using a small well
focussed choice of samples have been noted by Sarantakos (2005):

…large samples do not always guarantee a higher degree of precision, validity
and success in general…the more intense and in-depth the method of data
collection, the smaller the sample size (p171).

Moreover, a small sample size does not mean that it cannot achieve generalizability.
Generalization in small samples can be based on similar theoretical assumptions
(Maxwell, 1992) or as Becker (1990) said, it shows the same processes in different
situations. These observations fit with the idea of ‘naturalistic generalization’ proposed
by Johnson and Christensen (2011). According to Johnson and Christensen (2011),
naturalistic generalization of research is based on 'similarities' of issues and people:

Generalization can be made as the more similar the people and circumstances in
a particular research study are to the ones to which you want to generalize, the
more defensible your generalization will be, and the more readily you should
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make such a generalization (p271).

They further explain:
To help readers of a research report know when they can generalize, qualitative
researchers should provide the following kinds of information: the number and
kinds of people in the study, how they were selected to be in the study, contextual
information, the nature of the researcher’s relationship with the participants,
information about any ‘informants’ who provided information, the methods of
data collection used, and the data analysis technique used…Using the
information included in well-written methodology section, readers will be able to
make informed decisions about to whom the results may be generalized (p271).

4.3

RATIONALE FOR SELECTION OF THE THREE KEY INSTITUTIONS

It was decided to look at three different institutions that represented three distinct skill
acquisition modes, public university, private firm and a ‘hybrid’ industry-public sector
initiative (providing training for industry with a mixture of public and private support).
It was also decided that these organisations should be well established and represent
important nodes in the Malaysian National Innovation System.

The organization chosen to represent public universities is the University of Malaya
(UM). UM is a public university existing as a government supported organization with
all activities being managed through legislative responsibilities and sponsored by the
government. UM was selected from the other twenty public universities in Malaysia
primarily on the basis of the institution’s excellent reputation among all public
universities in Malaysia. UM is the longest established higher education institution in
Malaysia. 54 Apart from offering a vast choice of programs, UM is widely known for its

54

University of Malaya is the first public university in Malaysia. The university was established in 1962
after the government of Malaysia realise on the need of higher education to assist the country economic
development and to cater the demand of increasing number of students leaving school with qualifications.
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excellent performance and achievements. Among the achievements are, ranked at 180 in
Times Higher Education-QS World University Rankings for the year 2009 (Chapman,
2009), listed as one of the four research universities in Malaysia, ranked at the top of all
universities in Malaysia under the Rating System for Malaysian Higher Education
Institutions (SETARA) 55 in 2007, and in terms of employment, 70 percent of its
undergraduates are employed upon graduation (University of Malaya, 2010).

The organization chosen to represent private firms was Tenaga National Berhad
(TNB). 56 Recently, private firms have started to invest heavily in education and training
programs to match the skilled labour they require. The justification for choosing TNB as
one of the case study institutions is because the company is one of the biggest private
employers in Malaysia with more than 25,000 workers (Tenaga Nasional Berhad, 2010).
Apart from that, TNB has received several awards for its best practice in human capital
development. The awards include Human Resources Minister’ Award- Big Employers
Category, Top 3 Most Admired ASEAN Enterprise in Employment Category, Malaysia
Human resource Award 2008-2009 and 2009 Excellent Employee Awards for Executives
and Non-Executives (Tenaga Nasional Berhad, 2010).

Please see Chapter Three and Chapter Five for further explanation on this topic.
55
SETARA (Sistem Penarafan Institusi Pengajian Tinggi Malaysia/ Rating System for Malaysian Higher
Education Institutions) program is a benchmarking system for institutions of higher learning in Malaysia.
According to Kaur, Fatimah and Morshidi (2010), “SETARA involves a quantitative (rating) survey where
data collected is analysed according to six areas. This program helps institutions gain recognition in the
local and global arena” (p34). For further information on this topic please see Kaur, Fatimah and Morshidi
(2010).
56
The definition of large corporation is various and depends on the locality of the firms. As for Malaysia,
a large corporation is defines as a firm with annual sales turnover of more than RM25 million and
possesses more than 150 of full time workers. Please see Malaysian Technology Development
Corporation (MTDC) website for more information on Malaysian large local corporation.
198

The third organization that represents the ‘hybrid’ industry-public sector initiative
organization is Penang Skills Development Centre (PSDC). The rationale of choosing
the PSDC was because the centre was the first training institution in Malaysia that
engaged with the government, university and industry in educating and training. The
success of PSDC in producing high quality workers has encouraged the Malaysian
government to replicate similar training institutions in every state in Malaysia (Felker,
1999).

4.4

RESEARCH STRATEGY

4.4.1 Fieldwork
As the study is focussed on organizations in Malaysia, most of the data was sourced
from Malaysia. Fieldwork in Malaysia took approximately four months and during these
periods, interview sessions and library research were the major activities.

Prior to the fieldwork, various preparations were made such as constructing interviews
questions, issuance of official consent letters to relevant organizations and application
for ethics clearance to interview subjects from the University of Wollongong.
Participants were informed of their rights to decline from being interviewed and not to
answer the interview questions if they perceived them to be irrelevant, or if their answers
might have a negative effect on their the organizations or their reputations, and to
withdraw consent for their answers to be used upon viewing the interview transcript.

In order to give the participants the opportunity to consider the implications of providing
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information to the study, interview questions were provided to them two weeks in
advance before the actual interview session, and thereafter, participants were given the
opportunity to approve and verify the data compiled from the interviewed session before
it was used in the study. It took about six months before all the three organizations
agreed to participate in this research. It is assumed that considerations about corporate
confidentiality and conservative administrative culture in Malaysia may have
contributed to the institutions being surveyed adopting this cautious attitude. In total
three formal in depth interviews were conducted with senior figures from the three key
institutions during four months of fieldwork from December 2009 to March 2010. The
answers gathered from the interviews were transcribed.

4.4.2

Interviews

In-depth semi-structured interviews were used as an important method of collecting data
from the case study organizations (Marshall & Rossman, 1989). Boyce and Neale (2006)
describe in-depth interviews as:

In-depth interviewing is a qualitative research technique that involves conducting
intensive individual interviews with a small number of respondents to explore
their perspectives on a particular idea, program, or situation (p3).

Benefits of open ended questions are that they allow some freedom for the participants
to explain their opinions and provide more data on the issue discussed (Bernard & Ryan,
2010). Such data collection also provides the study with first hand information and
offers an open discussion and a free flow of thoughts on the research topic.
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The formation of the interview questions were based on the key themes 57 that emerged
from discussion in the literature review chapter of this thesis. Questions were structured
around topics such as the organization’s role in meeting the country’s human capital
needs, types of skills or knowledge provided by the organizations in order to enhance
their human capital skills and also the significance of highly skilled workers to the
organizations’ innovative activities. The questions were divided into two categories. The
first set consisted of a general set of questions that was prepared for the three
organizations. They were related to the background of the organization and their
objectives. The second set of questions was prepared specifically for each different
organization taking into account their different backgrounds and contexts of operation.

The interview sessions involved seven representatives from the three relevant
organizations. Representatives from UM were the Deputy Vice Chancellor, the Deputy
Director of International and Corporate Relations Office and the Deputy Registrar of
Department of Registry, at TNB the manager of its Human Resource Department and at
PSDC, the interview was conducted with the institution’s Consultancy and Special
Project Administration officers. Each interview sessions took about one and a half hours.

By using the thematic analysis method, answers from the interviews were then
transcribed and segmented into five key themes: (1) Dealing with the challenges of
managing ethnic diversity; (2) The significance of collaboration and networking between

57

A theme according to Boyatzis (1998) is “a pattern found in the information that at minimum describes
and organizes the possible observations and at maximum interprets aspect of phenomenon” (p4). There are
three ways of generating themes; (i) inductively from the raw information, (ii) deductively from the theory
or (iii) from prior research. Please see Boyatzis (1998) for further information on this topic.
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different sectors (3) The role of government institutional support; (4) Approaches taken
to monitoring human capital creation initiatives and (5) Strategies adopted for sustaining
improvement over a longer time scale. According to Aronson (1994), thematic analysis
is the type of data analysis that emphasizes specific premises and patterns of people,
organizations and events.

4.4.3

Document Review

Secondary analysis was another technique used in this research. Documented sources of
materials were used in this thesis as a supplement to supports answers from the
interviews as well as to collect information not obtained during the interview sessions. It
was also used to provide the research with historical and contemporary information.
According to Daymon and Holloway (2011) document analysis allows the researcher to
cover much longer time spans of information.

In many cases, these data are more comprehensive than the evidence you might
acquire from interviews or questionnaires conducted over a short period,
especially if you are focussing on a case study organization or industry (Daymon
& Holloway, 2011, p278).

Bowen (2009) suggests that there are five significant roles of document analysis in a
research activity; (i) documentary evidence is used to gather information on the
background and context of the research topic (ii) as inputs to the questions asked (iii)
provides supplementary data for the research (iv) to track changes and progress and (v)
to verify the end results of research. In this thesis, all the five functions were applied.

In this thesis, secondary data pertaining to human capital development, technological
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progress and Malaysian history was compiled from web based articles, journals, books,
newspaper, magazines and other printed matters. Those documents were collected from
several sources including the key organizations’ libraries, ministries’ library, university’s
library and also online journals.

The organizations’ libraries were used in obtaining printed information about their
activities. As for UM and PSDC, statistical data was also collected from various
department of the institutions, namely the Institute of Graduate Studies (UM), Academic
Division (UM) and Academic Affairs (PSDC). Data from the organizations’ websites,
annual management plans, annual reports, statistical reports and corporate prospectus’
were collected during and after the interview sessions. In addition, reports and statistics
from various governmental agencies namely the Ministry of Human Resources
(MOHR), Malaysian Science and Technology Information Centre (MASTIC), Ministry
of Higher Education (MOHE) and Economic Planning Unit (EPU) were used in order to
gather relevant and up to date information particularly on government policies. These
reports included specific documents produced by the government (Malaysian
Development Plan document, Mid -Term Review, Outline Perspective Plan, National
Survey of Research and Development, Public Awareness of Science and Technology,
Malaysian Science and Technology Indicators Report and National Survey of
Innovation), consultative groups, industry agencies and academic institutions. Most of
the documents gathered focused on policy development, history on relevant
organizations, and the concepts of skilled human capital and innovation systems.
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Research Policy, Technovation, International Journal of Business and Society, Science
and Public Policy, Journal of Knowledge Management and Journal of Educational
Administration were also some of the key journals referred to strengthen and construct
theoretical argument for this thesis.

Besides the sources above, articles from local newspapers (especially The Star) and
magazines were also used to help provide some contextual cultural background for the
thesis. Table 4.1 provides examples of documentation used in this thesis.

Table 4.1
Example of Documentations
Documentation
Annual report

Examples
Tenaga Nasional Berhad 2010, Annual Report 2009, Tenaga Nasional Berhad,
Malaysia
University Malaya 2010, Annual Report 2009, University Malaya Press,
Kuala Lumpur

Government
report

Malaysia 2008, Mid Term Review of Ninth Malaysia Plan, National Printing
Department, Kuala Lumpur
Malaysia, Ministry of Education 2001, Education in Malaysia: A Journey to
Excellent, Ministry of Education Malaysia, Kuala Lumpur
Malaysia, Ministry of Energy, Green Technology and Water 2009, National
Green Technology Policy, Ministry of Energy, Green Technology and Water,
Kuala Lumpur

Journal article

Alwis, RS & Hartmann, E 2008, ‘The use of tacit knowledge within
innovative companies: knowledge management in innovative enterprises’,
Journal of Knowledge Management, vol.12, no.1, pp133-147
Davenport, S 2004, ‘Panic and panacea: brain drain and science and
technology human capital policy’, Research Policy, vol.33, pp617-630
Edquist, C 2004, ‘Reflections on the systems of innovation approach’, Science
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and Public Policy, vol.31, no.6, pp485-489
Livesay, H, Lux, D & Brown, M 1996, ‘Human factor and the innovation
process’, Technovation, vol.16, no.4, pp173-186
Muk, NW & Jamil Hamali 2006, ‘Higher education and employment in
Malaysia’, International Journal of Business and Society, vol.7, no.1, pp102120
News clipping

4.5

Fong, CO 2010, ‘Tracing the brain drain trend’, The Star, 16 May, accessed
27/05/2010,
http://thestar.com.my/services/printerfriendly.asp?file=/2010/5/16/nation/6273
783.asp

CHALLENGES FACED IN RESEARCH

Several challenges were encountered in carrying out the research. A major problem
faced during completion of the research was the availability of data. Since the focus of
the research was on organizations located in Malaysia, some data was difficult to obtain,
particularly documents on government policies. Furthermore, due to the distance and
time constrain factors, data collected were sometimes outdated.

In addition, during fieldwork, a lot of time was spent in fixing appointments for the
interview sessions and on a number of occasions interview appointments were cancelled
by the participants. The cancellations were due to several factors which among others
included the unavailability of the officer in charge because of the officers’ busy
schedule.

Confidentiality concerns also provided some constraints to data gathering.

Some

questions involved participants reporting on their views about the interaction between
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organizations from both the public and private sectors and there was some reluctance
particularly on the part of the private sector to answer all questions. It is typical in
Malaysia that academic based research activity is not always welcomed by firms.

Finally, the culture of participants provided some challenges to gathering data. As
suggested by Marshall (1996), in undertaking qualitative approaches, there are four
context of a study that need to be considered; (1) the characteristics of individuals, (2)
time of the interview, (3) location and (4) surroundings that can influence the data. Most
significantly it was important to consider that interviewees were more likely to speak
about their institutions in favourable rather than negative terms. During the interviews,
representatives were prone to be careful in giving their opinions and answering the
questions asked. According to Pearse and Kanyangale (2009) identification with an
organisation’s mission and sharing an organisation’s values is not uncommon.

To

control for this source of possible bias secondary data was used to place interviewees’
responses in context. 58

The next chapter will discuss in detail the organizations chosen as the case study.

58

This is in line with Pearse and Kanyangale’s (2009) that suggest researchers should use documentary
and archival research method to complement interviews in order to address weaknesses of interview-based
data.
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CHAPTER 5
THE CASE STUDIES OF INSTITUTIONS: PROFILE OF
ORGANIZATIONS

5.1

INTRODUCTION

This chapter provides background details and context for the three organizations chosen
to form the case study of the thesis. The main features (Core business, Mission, Industry
and History) of the three organizations, University of Malaya (UM), Tenaga Nasional
Berhad (TNB) and Penang Skills Development Centre (PSDC), are summarized in Table
5.1.
Table 5.1
Main Features of Key Organizations
Organization
University of
Malaya (UM)

Tenaga Nasional
Berhad (TNB)

Penang Skills
Development
Centre (PSDC)

Core business

Mission

Research and
teaching

To advance
knowledge and
learning through
quality research
and education for
the nation and for
humanity
Electricity
To excel in
generation,
products and
transmission and services
distribution
Training,
To promote shared
teaching and
learning for the
services
manufacturing and
services industries
to be globally
competitive by
providing a
proactive HRD
initiative

Industry

History

Education

The first public
university in
Malaysia

Power

The largest
electricity
supplying company
in Malaysia
The first training
institution in
Malaysia, where
the establishment is
based on tripartite
model, between
industry,
government and
university

Education

Source: Data is compiled using various sources, which includes the organizations’ annual reports,
organizations’ official websites and other official document produced by those organizations.
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Explanations in this chapter are divided into three subtopics with each subtopic giving a
broad overview of the organizations’ historical background, their relations with the
Malaysian innovation system and their role in skills development.

5.2

PUBLIC UNIVERSITY: University of Malaya (UM)

As explained in Chapter Three of this thesis, the University of Malaya (UM) has been
shaped by the government’s efforts to foster economic development and as the first
university established in Malaysia, UM’s growth and character has been strongly shaped
by the country’s national development plan.

The UM has experienced three different phases of development. The first phase was
during its early formation in 1962 where there was a lack of other institutions able to
provide tertiary education or higher level professional training in Malaysia. The
formation of UM was in line with Malaysia’s First Plan (1966-1970). This was the
country’s first economic development plan and one of its key objectives was to
strengthen and expand human capital development.

The second phase took place in 1998 after Malaysia’s government decided to corporatize
public universities with the aim of enabling those universities to engage in market
related activities (Lee, 2004). The groundwork started in 1995 when the government
amended the Universities and Universities Colleges Act 1971 in response to the global
trend of changing universities into business based entities. As a result, in 1998, five
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public universities were corporatized with UM being the first. 59 Corporatization of UM
meant that the university became responsible for its operating costs. This encouraged
UM to engage in activities such as seeking research grants, consultancies, renting out
university facilities and investing in business ventures. In regards to this, in 2000 the
University’s Board of Directors approved the setting up of the Institute of Research
Management and Monitoring (IPPP). IPPP was a central body responsible for
coordinating all research activities and consultancies among academic staff at UM. The
institute was also given the responsibility for promoting, monitoring and assessing
research in UM. Another significant impact of the corporatization of UM was the
establishment of the Quality Management and Enhancement Centre (QMEC). The
QMEC was assigned the task of managing quality assurance and monitoring the
university’s institutional and academic activities. Indeed, the university is certified with
the international standard of MS ISO 9001 and has been listed in the Malaysian Book of
Records as the first public university to achieve ISO 9001:2000 certification in the
design and development of first degree and postgraduate programmes; research activities
and provision of educational support services (http://qmec.um.edu.my/, 2012).

The third phase of UM’s growth is represented by the university being renamed as a
‘research status university’ 60 in the Ninth Malaysia Plan (2006-2010). One of the
59

“On January 1998, University of Malaya (UM), the oldest university in Malaysia was corporatized and
subsequently, on 15 March 1998, another four public universities, University Science Malaysia (USM),
University Putra Malaysia (UPM), University Kebangsaan Malaysia (UKM) and University Teknologi
Malaysia (UTM) followed suit.” (Lee, 2004, p6). Please see section 3.13, Chapter Three for further
information on this topic
60
In 2006, four (University of Malaya, University of Sciences Malaysia, National University of Malaysia
and University Putra Malaysia) out of 20 public universities in Malaysia have been granted research
university status. With this status, the four universities will receive additional funding from the
government for research and commercialization activities. Please see the Malaysian Higher Education
Ministry website for more information on this topic.
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development thrusts in the Ninth Malaysia Plan was to create universities with
international standards and to nurture an innovative society with strong science and
technology capabilities as well as the ability to acquire knowledge. The designated four
Malaysian universities as ‘Research University’ status intensified the government’s high
expectations that these universities excel in research activities and invent knowledge
through research and publications. The UM and three other public universities i.e.
University of Sciences Malaysia (USM), National University of Malaysia (UKM) and
University Putra Malaysia (UPM) have also achieved ‘Research University’ status.
These universities are provided with additional financial resources for research,
development and commercialization activities (R&D&C).

It is hoped that these Research Universities will (a) strengthen their research,
development and commercialization (R&D&C) activities, (b) increase the number of
post‐graduate students and post‐doctoral staff in order to create a knowledge society as
envisioned in the Ninth Malaysia Plan, (c) increase the number of academic staff with
PhD qualifications, (d) increase the number of foreign students, (d) strengthen centres of
excellence and (e) improve the position and ranking of local universities in order to be
more competitive in the global market. Research universities need to show excellent
performance in research undertakings and to be role models for Malaysian research
activities. To maintain this status, the selected universities have to show good
performance in several criteria, including quality and quantity of researchers, quantity
and quality of research, quality of postgraduates, networking and linkages as well as
support facilities provided by the university.
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To achieve these targets, UM has strengthened its status by the implementation of a three
year research plan, through the UM Research Grant (UMRG) Scheme, increased R&D
expenditure from 7 per cent to 22 per cent of the annual operational budget, formed
eight research clusters in order to streamline research efforts and improve productivity,
the formation of ISI Publication Unit, recruitment of academic staff with records in
research, enrolment of research graduate students with good qualifications, encourage
collaboration with other leading institutions and seek recognition of academic programs
by international bodies (Jamil & Muhamad, 2009).

After two years of implementation of these key features, UM experienced several
changes; the number of academic staff has increased from 1,850 in 2005 to 2,552 in
2009 with 25 per cent being international staff, the number of undergraduates have
decreased from 22,000 in 2005 to 17,800 in 2009 with a corresponding increase in
postgraduate students from 7,900 in 2005 to 9600 in 2009 (with 25 per cent being
foreign students). Details on the changes are shown in Table 5.2.
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Table 5.2
UM – As a Research University
Criteria

UM Changes

Number of Academic Staff

Have increased from 1,850(2005) to
2,552(2009) with 25% international faculty

Number of Undergraduate Students

Have decreased from 22,000(2005) to
17,800(2009) with 5% foreign students
Have increased from 7,900(2005) to
9600(2009) with 25% foreign students from 82
countries
Have increased from 7%(2006) to 22%(2008)
of university ‘s annual operational budget
Number of publications in 2009 was more than
double of that in 2006 (415 in 2006 and 1,124
in 2009)
Have increased from 34(2005) to more than
130 in 2009

Number of postgraduate students

Expenditure for Research & Development
Research Publications

Patent (Registered and Pending)

Source: Jamil and Muhamad (2009)

5.2.1

Corporate Profile and Historical Background

UM is situated in the federal territory of Kuala Lumpur, the centre of Malaysia. UM’s
early history began with the establishment of King Edward VII College of Medicine in
1905, and the art and social science college, Raffles College, in 1929. Both colleges
were situated in Singapore. In 1949, the King Edward VII College of Medicine and
Raffles College merged and was renamed the University of Malaya. During that time,
Singapore was in the Federation of Malaysia’s territory and the merger of the two
colleges was seen as a strategy to enhance the quality of the country’s higher education
environment. The university then expanded and opened its new branch in Kuala Lumpur
in 1962. 61

61

Please see Chapter Three for further information on the history of UM’s formation.
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The formation of UM was aligned with the First Malaysia Plan (1966-1970). The First
Malaysia Plan was the country’s first economic development plan launched with one of
the objectives being to strengthen and expand human capital development (Malaysia,
1966). Economic unbalance and unemployment were two major problems encountered
with the formulation of the plan, and education was identified as the most appropriate
tool to address the problem. For this purpose, the government provided funds of about
RM440 million for educational development, of which RM30 million was allocated for
university development (Malaysia, 1966). As the pioneer university in Malaysia, UM
was not only responsible for providing a high level of education but also had to ensure
the programs offered were relevant to the market needs and inline with the country’s
economic development. The role of UM in assisting the country’s development was put
forward in the university’s mission, as stated in Hashim, Norhanom, Ramli and Shaliza
(2006):

…its objectives are to be in the forefront of knowledge, to produce graduates of
high quality, to develop a permanent pool of excellent scholars, to contribute to
nation-building and the well-being of the people, to promote universal human
values and to develop efficient, innovative and committed management….(p48).

Besides focusing on educating students, UM is committed in research activities.
Research tradition at UM started from its early establishment. This tradition may have
been contributed by the university’s historical background. Research carried out covered
various field, including chemistry, zoology, geography, physics, statistics and
economics. In fact, as stressed by Khoo (2005), during that time, UM was already an
important institution to assist the government in the formulation of economic policies. In
fact, as stress by Khoo (2005), during this time, UM is already being an important
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institution to assist the government in the formulation of economic policies.

Table 5.3 shows the establishment of faculties in UM. The Faculty of Engineering,
Faculty of Science and Faculty Arts and Social Sciences were among the earliest
faculties established. According to Khoo (2005), during UM’s early period of
establishment, only four courses were offered. The courses included engineering,
science, arts and agriculture, and they were offered in four different faculties. 62

Gradually courses and programs offered at UM expanded to complement the country’s
development plans. In terms of students’ intake, the Malaysian Ministry of Education
had set a target of having 7,000 students by 1970 (Khoo, 2005). Table 5.4 shows the
enrolment of UM’s students from its first year of establishment until 1970. From the
table it can be seen that the student intake has increased steadily for every academic
session and the targeted number of students has successfully been achieved.

62
The decision to offer those four courses was decided through the discussion between the University
Council, the Committee of Senate and the federal government. Quote from Khoo (2005), “A Committee of
Senate also considered the organization of the type of teaching which might be undertaken in Kuala
Lumpur at the initial stages. A report, which stressed the importance of providing immediately basic
teaching in Arts and Science as well as the more technical instruction in Engineering and Agriculture, both
of which were expected to be at Kuala Lumpur, was accepted by both the Senate and the University
Council and transmitted to the Federal Government for general comments. In the case of Engineering,
teaching had already commenced in Singapore in 1955, but was still the intention to transfer that course to
Kuala Lumpur as soon as possible. As regards Agriculture, there were close consultations with the Federal
Department of Agriculture and the Principal of the existing College of Agriculture at Serdang. A scheme
was being worked out for the absorption of the college into the university, and the establishment of a
degree in Agriculture, while continuing to train people for a diploma, designed as a qualification for centre
grades in the Federal Agricultural service” (p63-64).
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Table 5.3
Establishment of Faculties in UM
Faculty

Year

Faculty of Engineering

1958

Faculty of Science

1959

Faculty of Arts and Social Sciences

1959

Faculty of Education

1963

Faculty of Medicine

1963

Faculty of economics & Administration

1966

Faculty of Languages & Linguistic

1972

Faculty of Dentistry

1972

Faculty of Law

1972

Cultural Centre

1974

Institute of Graduate Studies

1979

Academy of Islam

1981

Sports Centre

1986

Academy of Malay Studies

1990

Faculty of Com. Sc. & Info. Tech.

1994

Faculty of Business & Accountancy

1997

Faculty of Built Environment

2000

Source: University Malaya (2010)
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Table 5.4
Enrolment of Students (with Their Racial Breakdown) in UM from 1962 to 1970
Year

Chinese

Malay*

Indians

Ceylonese

Eurasians

Others

Total

1962-63

786

274

161

82

16

22

1,341

1963-64

1,041

358

211

75

26

24

1,736

1964-65

1,330

543

211

100

18

23

2,225

1965-66

1,669

721

292

103

24

26

2,835

1966-67

2,034

1,038

329

142

32

28

3,603

1967-68

2,559

1,401

377

159

32

32

4,560

1968-69

3,102

1,825

402

175

39

23

5,566

1969-70

3,532

2,373

516

177

35

39

6,672

1970-71

3,785

3,123

565

191

28

85

7,777

Source: Khoo (2005)
Note: * Malay is referring to Bumiputeras.

During the 1980s, the development of postgraduate courses was a major focus. This was
in line with the country’s objective to venture into heavy industries. 63 For this reason,
UM established the Institute of Higher Studies to administer postgraduate studies at the
university (Khoo, 2005).“Between 1980-1981 (507) and 1991-1993(1,255), the number
of higher degree candidates more than doubled, and by 1992-1993, had reached a total
of 1,597” (Khoo, 2005, p127). During this period the enrolment of undergraduate
students also increased, from 8,124 in 1972/1973 to 8,338 in 1985/1986 and reached
10,936 in 1992/1993 (Khoo, 2005).

When the Malaysian government implemented the New Economic Policy (1971-1990),
63

Please see Chapter Three for further information on Malaysian economic development.
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student enrolments at UM was also affected. As mentioned in Chapter Three several
Acts were implemented under the Constitution (Amendment) Bill of 1971 (Lee, 2004) in
order to reduce inter-ethnic differences. Major actions included the Students’ Enrolment
Ethics Quota where 55 per cent of places at the public universities were allocated to
Bumiputera students (Sato, 2005). The purpose of these initiatives was to narrow the gap
in educational opportunity between races (Malaysia, 1976). The introduction of the
quota system increased the percentage of Bumiputera students at public universities.
Table 5.5 shows student enrolments at UM by racial background from 1975 to 1985.
During the period, there were increases in the number of Bumiputera in UM. Enrolments
of Bumiputera grew from 3,590 in 1975 to 5,041 in 1985. 64 Interestingly the policy also
encouraged an increase in the enrolment of Indian students which rose from 504 in 1975
to 841 in 1985.

Table 5.5
Enrolment in UM by Racial Background, 1975 – 1985
Year

Chinese

Bumiputera

Indian

Others

1975

3,515

3,590

504

122

1980

3,124

4,063

677

181

1985

3,374

5,041

841

126

Source: Third Malaysia Plan, Fourth Malaysia Plan and Fifth Malaysia Plan
Note: Data is the most recent available

In responding to globalization, UM was corporatized on the 1st of January 1998. It was a
government initiative designed to allow public universities to have more authority in

64

The lack of an appropriate data does not allow me to investigate the enrolment pattern after 1985.
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administering their own affairs which was hoped to assist universities to become more
internationally competitive. This rationale behind the government’s actions is described
by Lee (2004):

This trend is reflected in the corporatisation of Australian universities and the
changing of public universities into “entrepreneurial universities” in Singapore
and “autonomous universities” in Indonesia and Thailand (p6).

With the status of a corporate university, UM became independent in both operational
and also many financial areas. The university is allowed to run a business enterprise and
practice a corporate culture and be able to generate its own income (Malaysia, Ministry
of Education, 2001). Nevertheless, to ensure smooth management, the government is
still providing funds for the university’s development but the amount has been reduced
to only 70 percent (Malaysia, Ministry of Education, 2001 and Lee, 2002). 65

Currently, UM has about 2,613 academic staff and 590 international academic staff. The
university has two academies 66, 12 faculties, six institutes and six centres to cater to the
needs of approximately 27,531 undergraduate and postgraduate students locally and
internationally (Ghauth, 2010). Since its establishment, the university has produced over
130,000 graduates through its 112 undergraduate programs and 109 postgraduate
programs (Jamil&Muhamad, 2009 and University of Malaya, 2009). Specializations
include engineering, biology, dentistry and pharmaceuticals. In addition, UM also runs
its own hospital that offers internship for medical practitioners known as Hospital
University (Malaysia, Ministry of Education, 2001).
65

Please see Chapter Three for further information on corporatization of public universities in Malaysia.
An academy constitutes of a combination of two or more faculties. For example Academy of Islamic
Studies consisted of the Academy of Islam and the Department of Islamic Studies
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66

Table 5.6 shows enrolments at undergraduate level for 2000 -2010. From 2010, the
science and technical stream led in terms of student enrolments. The Faculty of Science,
Faculty of Engineering and Faculty of Medicine possessed the highest enrolments with
2016, 1942 and 1529 students. As for the Faculty of Medicine, student enrolment
increased steeply from 2002.
Table 5.6
Undergraduate Enrolment 2000-2010
Faculty
Arts
&
Sciences

2000
Social 3338

2002

2004

2006

2008

2010

2910

1947

1839

1616

1304

600

860

663

694

631

1634

1817

1539

1395

1175

333

355

418

405

384

388

& 990

748

694

769

757

692

Academy of Islamic 2359
Studies

2704

1705

1596

1657

1411

Academy of Malay 572
Studies

601

551

858

769

521

Engineering

1959

2296

2755

2437

2147

1942

Law

442

519

499

506

441

438

Medicine

697

568

921

1208

1468

1529

Education

926

1196

1151

1041

1089

770

Cultural Centre

95

113

139

214

281

226

Science

3344

4372

4377

3914

2891

2016

Languages
&Linguistics

609

765

588

441

356

332

Sport Sc.

422

478

404

442

446

324

2183

1537

824

630

594

Built Environment
Business
Accountancy
Dentistry
Economics
Administration

542
& 1458

Com. Sc. and Info. 1910
Technology
Source: Academic Division, UM
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At a postgraduate level, the situation has been quite different. As can be seen in Table
5.7, during the period of 2000 to 2011, the Arts stream has dominated postgraduate
enrolment. Most of the enrolment has been in the Faculty of Education and in the
Academy of Islamic Studies with 1188 and 883 students respectively. Nevertheless, the
Faculty of Science still possesses the highest number of PhD enrolment with 98
students.

Table 5.7
Postgraduate Enrolment 2000 – 2011
Faculty

Master
CW

PhD

CR

Total

R

Arts and Social Sciences

1

252

75

70

398

Built Environment

0

17

2

4

23

Business and Accountancy

274

22

0

20

316

Dentistry

20

18

11

5

54

Economics and Administration

179

7

1

36

223

Institute of Graduate Studies

0

71

17

25

113

Academy of Islamic Studies

0

759

63

61

883

Academy of Malay Studies

2

46

24

25

97

Engineering

1

30

83

43

157

Law

75

25

2

10

112

Medicine

123

142

44

23

332

Education

848

250

1

89

1188

Science

37

52

122

98

309

Languages and Linguistics

0

311

3

60

374

176

14

18

262

Computer Science
Technology

and

Information 54

Source: Institute of Graduate Studies, UM
Notes: CW = Coursework, CR= Coursework & Research, R= Research
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With regards to funding allocation, as shown in Table 5.8, funding received from the
Government increased steadily during each Malaysia Plan period. Starting with RM11.5
million during the Second Malaysia Plan, the amount increased to RM22.6 million
during Third Malaysia Plan, and the amount kept increasing during the Fourth, Fifth and
Sixth Malaysia Plan. Most of the funding received by the university has been spent on
expansion of new programs and research facilities. For instance, during the Second
Malaysia Plan, the allocation was used to develop the Faculty of Dentistry, Electron
Microscope Centre, Residential Colleges and Students Admission Centre (Malaysia,
1971).

Table 5.8
Allocation for UM Under the Malaysian Development Plan

Malaysian Plan

Allocation
(RM million)

Second Malaysia Plan (1971-1975)

11.5

Third Malaysia Plan (1976-1980)

22.6

Fourth Malaysia Plan (1981-1986)

38

Fifth Malaysia Plan (1986-1990)

80

Sixth Malaysia Plan (1991-1995)

326

Seventh Malaysia Plan (1996-2000)*

5,362

Eighth Malaysia Plan (2001-2005)*

8,900

Ninth Malaysia Plan (2006-2010)*

16,069

Source: Various Malaysia Plans
Note:* Allocation for tertiary education as a whole. In response to corporatization of public
universities, financial allocation for universities is depends on the achievement of their
KPI targets
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In addition to the allocated funding under the fifth year Malaysia plan, the UM has
received, in total, RM234 million under the Intensification of Research in Priority Areas
(IRPA) program from the Sixth Malaysia Plan (1991-1995) to the Eight Malaysia Plan
(2001-2005) (Khoo, 2005). It is reported that in the year 2001 alone, about 172 research
projects were undertaken by the university under the IRPA program (Khoo, 2005).

5.2.2

The National Innovation System and the University

The UM plays two roles in the Malaysian innovation system; first, as a producer of
skilled human capital and secondly, as a centre for research activity. These roles became
prominent beginning from the country’s Fifth Malaysia Plan (1986-1990) 67 which
marked a burst of government interest and activity in technology and innovation. In
response to this policy the UM introduced, from the beginning of the planning period
until 1995, 29 new degree programs (Khoo, 2005). In addition, UM also has 69 Centres
of Excellences to support research and development activities in the university. The
overall management of research in UM is carried out by the Institute of Research
Management and Monitoring (IPPP). The institute also lists ongoing research projects, a
directory of researchers and their areas of expertise and the availability of major
equipment and research facilities (http://www.ippp.um.edu.my/, 2012). Being actively
involved in research and scholarly activity as well as publishing are two significant
activities that have been stressed to UM’s academic staff since the university was
granted the ‘Research University’ status.

Actively involved in research and scholarly activity as well as to publish are two
67

Please see Chapter Three for further information on this topic.
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significant activities have been stressed on UM’s academic staff since the university
granted the ‘Research University’ status.

Publication
Publication is one of the indicators used in measuring the achievement of scientific and
technological development. Table 5.9 shows the publications output of UM in
comparison to three other ‘research universities’ from the years 2000 to 2010. Over this
ten year period UM has performed steadily in producing articles in ISI journals and has
the best record of the universities (however, it should be noted that the figure also shows
that the USM has also showed a steep rise during this period which suggests UM will
need to work hard to maintain its current position). The introduction of publication as
one of the elements in the academic staff’s Key Performance Index (KPI) is one factor
that may have contributed to this increase.

In addition, to this there has also been the introduction of a reward system to encourage
academic staff to publish articles in the ISI Web of Science. Among the criterion
considered for the rewards are: (1) the article must be published in the Web of Science
Citation Database, which are SCI-EXPANDED, SSCI and A&HCI, (2) the author must
be a UM staff, (3) publications must carry the UM address, (4) the staff’s name must
appear in the author’s list, (5) publications have been indexed in the databases and (6)
maximum number of authors for joint authorship must not exceed ten (Aw, 2009).
Remuneration is then given, based on the journal’s ranking indexes relative to other
journals in the same subject category. The rankings of the journal are divided into four
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quartiles. Table 5.10 shows the ranking and amount of remuneration given for each
publication.

Table 5.9
Comparison of ISI Publications from Research University Status, 2000-2010
Year

UM

USM

UKM

UPM

2000

234

227

111

153

2001

265

278

116

180

2002

247

251

139

197

2003

287

276

143

222

2004

400

254

193

244

2005

434

367

180

250

2006

415

434

226

307

2007

530

513

266

305

2008

624

796

439

451

2009

1,124

1,078

625

813

2010

1,678

1,586

717

1,008

Source: Web of Science Databases
Note: UM= University of Malaya, USM= University of Sciences Malaysia, UKM= National
University of Malaysia and UPM= University Putra Malaysia
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Table 5.10
UM Remuneration System
Quartile

Ranking

Q1

Top 25 per cent

Remuneration per Paper
(RM)
6,000.00

Q2

Top 50 per cent

4,000.00

Q3

Top 75 per cent

2,000.00

Q4

Others

1,000.00

Source: Aw (2009)

Although there has been a constant increase in the number of articles published by UM
(as shown in Table 5.9) its contribution to the Malaysian innovation system is yet to be
determined. How far these ISI articles have been transformed into innovative products
and processes demands further research.

As for an international comparison, Table 5.11 and Table 5.12 shows the data comparing
the performance between UM, the National University of Singapore (NUS) and
University of Chulalongkorn, Thailand. NUS and Chulalongkorn University are two of
UM’s active research partners particularly in biology research and engineering. From
Table 5.11, the 2010 QS University Rankings positioned NUS at 31st position,
Chulalongkorn at 180th position and UM at 207th position.

In terms of number of ISI publication, as shown in Table 5.12, during the decade, UM
and Chulalongkorn University have a comparable performance. Nevertheless, if a
comparison is made between university ranking and number of ISI publication, it can be
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seen that even though the number of publications from UM in 2010 were slightly
higher than Chulalongkorn University this didn’t correspond with an improvement in
UM’s position in the world university rankings. These statistics suggest that publication
counts alone cannot be used as a measure for research status and innovative activity.

Table 5.11
2010 QS University Rankings
University

Asian

World

UM

42

207

NUS

3

31

Chulalongkorn

44

180

Source: http://www.topuniversities.com

Table 5.12
Comparison ISI Publication between UM, National University of Singapore and
University of Chulalongkorn, Thailand, 2000-2010
Year

UM

NUS

CHULALONGKORN

2000

234

2,187

248

2001

265

2,367

265

2002

247

2,545

342

2003

287

2,834

434

2004

400

3,210

503

2005

434

3,435

556

2006

415

3,732

750

2007

530

3,800

849

2008

624

4,123

1,072

2009

1,124

4,431

1,117

2010

1,678

4,750

1,148

Source: Web Science Databases
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UM and Industry Collaboration
As stressed earlier, UM’s objectives have not only been to excel academically but also in
research and development activities. Good networking with the industrial sector is
strongly promoted in UM in response to Malaysia’s vision to be technological competent
country by 2020. For these reason, the UM has made considerable efforts to stimulate
collaboration between academia and industry. These collaborations have taken place
through teaching and learning, development of products/ research for commercialization,
and knowledge sharing.

There are three significant unit/centres that facilities UM-industry collaborative activity,
i.e. the University of Malaya Centre of Innovation and Commercialization (UMCIC),
University of Malaya Consultancy Unit (UPUM) and Centre for Industrial Training and
Relations

(CITRA).

The

University of

Malaya

Centre

of

Innovation

and

Commercialization (UMCIC) 68 is the centre that coordinates all the university’s research
and

commercial

related

activities.

It

is

responsible

for

consultancies

and

commercializing research products and services. The centre consists of four units Intellectual Property Management Unit, Innovation and Research Commercialization
Unit, Incubator Centre Management Unit and Technology Licensing Unit.

Meanwhile, the University of Malaya Consultancy Unit (UPUM) provides consultancy
through contract assignments, or by undertaking joint venture projects with various
government departments and industries. Services provided by UPUM range from
68

The centre was initiated as the ‘Technology Transfer and Commercialization Unit’ on 1st of July 1998,
and has changed its name to ‘University of Malaya Centre of Innovation and Commercialization’ on 21st
of January 2009.
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technical and research assistance, feasibility investigations, impact assessment and sitespecific surveys, as well as monitoring, processing and analysis of field data. The Centre
for Industrial Training and Relations (CITRA) on the other hand engages in working
partnership with industry to expose the students with relevant industry training. The
centre responsible in seeking placement opportunities for industrial training for UM’s
students.

The main mechanisms for the technology transfer of research practiced by UM are:
consultancy, spinoff companies, licensing of technology, and joint-ventures. A list of
projects that have been successfully commercialized from 2003 – 2011 can be found in
Table 5.13.

Besides the allocation of funds for research activity that is provided by the government
through the country’s national development plan budget, UM receives research grants
from numerous sources covering both local and international public and private
agencies. These include the Ministry of Higher Education (MOHE), Ministry of Science,
Technology and Innovation (MOSTI), Forest Institute of Malaysia, Department of
Fisheries of Malaysia, Malaysian Toray Science Foundation, L’Oreal Malaysia, National
Institute of Infectious Japan, University al-Neelain, and Sudan and Ocean Park
Conservation, Hong Kong. The breakdown for the amount of research funding received
by the university for 2010 is shown in Table 5.14. Most of the funding came from the
government especially from the Ministry of Higher Education and the Ministry of
Science, Technology and Innovation. A total of 1500 research projects were carried out
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in 2010 with the amount of funding received (University Malaya, 2011).

Table 5.13
Research commercialized 2003-2011
Project
Monoclonal
antibodies
Burkholderiapseudomallei

Type

Year

Company

to Licensing

2003

All Eight Sdn. Bhd

PU from palm oil

Licensing

2005

RovskiSdn. Bhd

Coagulant from metal hydroxide sludge

Licensing

2007

KoshinKitmulaSdn. Bhd

MuRSAflux: Real Time Staph Kit

Licensing

2008

GenefluxSdn. Bhd

MyDen Kit

Licensing

2008

GenefluxSdn. Bhd

MyCMV Kit

Licensing

2008

GenefluxSdn. Bhd

PU from fish oil

Licensing

2009

EcotermSdn. Bhd

Melioidosis Molecular Detection Assay

Licensing

2009

GenefluxSdn. Bhd.

Melasta Tablet

Outright
sale

2009

MegaBio Marketing Sdn.
Bhd.

Road-I

Spin Off

2009

Integrated Transportation
Solutions SdnBhd

Mosquito Attractant

Spin Off

2009

Semio
SdnBhd

Cellulosic bioethanol

Spin Off

2009

My-EzfuelSdnBhd

PlasmoNex - ONE STEP Multiplex PCR
Detection System for Malaria Parasites

Licensing

2011

Reszonics.SdnBhd

Thermostable Suppository Bases

Licensing

2011

OleopharmaSdn. Bhd

Single Phase Grid Connected Sring
Inverter

Licensing

2011

Technologies Sdn. Bhd.

ONE STEP Multiplex PCR Detection
System for Salmonella Typhi and Thypi A

Licensing

2011

Profund Kestrel SdnBhd

Biological Pest Control

Spin Off

2011

NanobioSdnBhd
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Technology

Thermo Cycling Machine Apparatus

Spin Off

2011

ZecttronSdnBhd

Custom made implant, Volumetric
biomodels and haemostatic delivery
system

Spin Off

2011

CBMTI SdnBhd

Customization of multi-phase inverters for Spin Off
industrial applications

2011

Global Insignia SdnBhd

Source: UMCIC (2012)

Table 5.14
The Amount of Funding Received by UM for 2010
Source

Amount (RM million)

Ministry of Higher Education

9,468,982

Ministry of Science, Technology and Innovation

786,500

Research University Grant

24,571,079

Forest Institute of Malaysia

15,000

Malaysian Toray Science Foundation

55,000

L’Oreal Malaysia

20,000

Selangor Islamic Religious Council

38,665

Ansell Sdn. Bhd.

18,800

Agape Superior Living Sdn. Bhd.

58,000

Bionexus Partner, Biotech Corporation

107,000

National Institute of Infectious Japan

75,940

Ocean Park Conservation, Hong Kong

23,395

IGES, Japan

120,000

International Union Against Cancer

49,505

One & Only Reethi Rah, Maldives

9,006

MBZ Species Conservation Fund, UAE

61,320

Biodiversity International

27,540

Source: University Malaya (2010)

230

UM has received worldwide recognition for its contribution in both the academic and
research activities. These include recognition as the Centre for Arbovirus Research &
Reference, and research awards from several exhibitions, which among others include
the Malaysia Technology Expo (MTE), International Invention, Innovation, Industrial
Design and Technology Exhibition, Malaysia (ITEX) and Bio Malaysia (University of
Malaya, 2009).

Apart from promoting collaborative research, UM is also involved in partnerships with
industries to provide students with the relevant industrial training. Currently UM has
about 2000 partner firms for the purpose. Industrial training provides UM graduates
with on-the-job training and industry experience, in order to prepare them for the job
market. It is reported that more than 2500 UM undergraduates did their on-the-job
training in the year 2011. 69 The types of training done by UM undergraduates
include job placements, research-based training, clinical and legal attachments
and teaching practice (http://citra.um.edu.my/, 2012). University Malaya’s Centre for
Industrial Training and Relation (CITRA) is responsible in providing preparatory
programmes for industrial training and seeking placement opportunities for industrial
training.

5.2.3

Role in Skilled Human Capital Development

Basically, academic programs and student enrolment is the factor that indicates the
potential level of the university’s capacity in performing collaboration with industries.

69

Due to confidentiality issues, data on percentage of students engaging in industrial training could not be
obtained
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As discussed earlier, student enrolment at UM is dominated by the science and technical
stream and the programs offered are in response to the government policies in the
respective periods. UM contributes to skilled human capital development in two ways,
i.e. academic programs and lifelong learning.

Academic programs
The UM offers academic programs at several faculties which include arts and social
sciences, Malay studies, business and accountancy, economics and administration, law,
language, education, built environment, computer science and information technology,
medicine, science, dentistry, engineering, and Islamic studies. Market driven courses are
also offered providing students with skills to enable them fill the job market.
Furthermore, in 1994, a degree program in computer science was introduced as response
to the government’s promotion of the information and communication technology (ICT)
industries.

Entry requirement at undergraduate level depends on the university’s prerequisites and
the specific programmes requirements. For example, for the entry requirements for
Bachelor in Engineering, students need to pass the SPM (Sijil Pelajaran Malaysia)
[Malaysian Certificate of Education] or its equivalent with at least credits in the Malay
Language and English and Pass Sijil Tinggi Persekolahan Malaysia (STPM) [Malaysian
Higher School Certificate] with CGPA 3.00 and above or its equivalent with a pass in
General Studies and a credit for Mathematics and three other subjects (see Table 5.15).
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Table 5.15
Minimum Requirements for Bachelor of Engineering at UM
Course
Bachelor in Engineering

Requirement
UNIVERSITY GENERAL REQUIREMENTS
(FOR ALL DEGREE PROGRAMS)

(Available to applicants from Science/
Technical stream)
A pass in SijilPelajaran Malaysia (SPM) or its
equivalent with credits inBahasa Malaysia and pass in
the Malaysian University English Test (MUET) (Band
1)
And
pass in SijilTinggiPersekolahan Malaysia
(STPM) or its equivalent with CGPA 3.00
A

SPECIFIC PROGRAMME REQUIREMENTS
1. Fulfilled the University’s General Requirements
with:B+ grade in STPM LevelMathematics T
B grade in STPM Level Physics
A+ grade in STPM LevelChemistry and Biology
A- grade in SPM Level in Physics
Source: Malaysian Ministry of Higher Education website at http://upu.mohe.gov.my

Students in the degree programs are exposed to subjects not just their chosen field of
study. A total of 120 to 140 credit hours are required to complete a degree program. The
courses are divided into University Courses (courses offered by the university. The
courses are information skills, ethnic relations and basic entrepreneur culture), Program
Core Courses (courses taken in the respective faculty) and Elective Courses (courses
from other faculties). UM has also recently stressed the importance of ‘soft skill’
development. 70 Soft skills involve things like developing an individual’s interpersonal

70

In 2006 the Minister of Higher Education announced that soft skills subjects to be introduced to
undergraduate students of public institutes of higher learning in the country. According to Roselina (2009),
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skills and adaptability. These soft skills have been encouraged through stand-alone
subjects or incorporated into existing courses. In some faculties, students are also
encouraged to undertake ten weeks of industrial attachment programs to enhance their
soft skills. This is handled by CITRA.

Meanwhile, for postgraduate level i.e. for Masters and PhD, application is subjected to
criterion set by the university. Table 5.16 shows the admission requirements for Master’s
and PhD programs at UM. As shown in the table, students who want to pursue their
studies at the Master’s level, need to have a Bachelor’s Degree, or its equivalent, in the
related field with at least a CGPA of 3.0 and above, and for PhD level of study, the
minimum admission requirement is to possess a Bachelor’s degree or equivalent and a
Master’s Degree or its equivalent in the related field.

Table 5.16
Admissions requirement
Program
Master’s
•
Coursework only
•
Coursework & Research
Dissertation only

PhD

MinimumRequirements
A Bachelor’s Degree or its equivalent in the related
field* and other qualifications which are passed by the
Senate from time to time
A Bachelor’s Degree (Hons.) or its equivalent in the
related field* and other qualifications which are passed
by the Senate from time to time
A Bachelor’s degree or equivalent and A Master’s
Degree or its equivalent in the related field** and other
qualifications which are passed by the Senate from time
to time

Source:Institute of Graduate Studies, UM
Note: * Preference will be given to applicants having a Bachelor’s Degree with CGPA 3.0 and above or its
equivalent.
** Applicants having a Bachelor’s Degree with CGPA 3.7 and above can apply directly for the PhD programme.

soft skills traits include communication skills, critical thinking and problem solving skills, team work,
lifelong learning and information management skills, entrepreneurship skill, ethics and professional moral,
and leadership skill. Please see Roselina (2009) and Chapter Three of this thesis for more information on
this topic.
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The length of time required for the completion of a program depends on the mode and
the type of program, and on the progress of the individual candidate. There are four
modes of study for the masters’ level at UM: (1) Coursework only, (2) clinical
coursework, (3) research only and (4) mixed mode (coursework and research). Each
mode offers a different style of learning. For instance for students who choose to do a
Master’s program by mixed mode are required to complete coursework credits on
specific programs requirements and to submit a dissertation. Students can choose the
most suitable mode based on their career needs. Table 5.17 provides details for each
mode. In general, the minimum, maximum and average durations are show in Table
5.18. The university adopts a flexi-period of study. Hence, the programmes are not
classified as part-time and full-time. However, most postgraduate programme classes are
held in the evenings or during weekends.

Table 5.17
Modes of study for Master
Mode

Requirement

Coursework only

Students are required to acquire a specified
number of coursework credits. Certain
coursework programmes may require the
submission of a research report.
Clinical Coursework (Faculty of Students are required to complete coursework
Medicine and Dentistry)
credits and be involved in clinical work.
Coursework and Research
Students are required to complete coursework
credits and to submit a dissertation
Research only (Dissertation/Thesis)
Research is the principal requirement for
attaining a higher degree. Students may be
required to attend some pre-requisite courses as
prescribed by the University.
Source: Institute of Graduate Studies, UM
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Table 5.18
Program duration for postgraduate programs

Program Duration

Master’s

Clinical Master’s

PhD

Minimum

2 or 3 semesters

4 years

4 semesters

Maximum

8 semesters

7 years

12 semester

Average

4 semesters

4 years

6 semester

Source: Institute of Graduate Studies, UM

The award of a PhD at UM on the other hand is based on the foundation of a thesis
prepared under supervision. All research proposals must be approved and supervised by
the Faculty. The thesis will be examined by both external and internal examiners. Upon
successful defence of the thesis, the candidate will be granted PhD status.

The main objective of the postgraduate programs at UM is to produce human capital that
possesses both knowledge and skills that have current relevance. In pursuing the
objectives, PhD’s candidates are encouraged to attend and to present a paper at local and
international conferences. They are also encouraged to develop collaborative exchange
arrangements with internationally recognized research centres. Furthermore, there are
additional requirements, compulsory for all candidates submitting their dissertation or
thesis. These requirements are:
1) Master's Degree Candidate pursuing a program in the field of Science must
prove acceptance for publication of at least one (1) paper in an ISI (WoS) Ranked Full Length Journal Paper prior to a Committee of Examiners meeting.
2) Doctor of Philosophy Degree Candidate pursuing a program in the field of
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Science must show proof of acceptance for publication of at least two (2) papers
in an ISI (WoS) - Ranked Full Length Journal Paper prior to a Committee of
Examiners meeting and viva-voce.
3) Master's Degree Candidate pursuing a program in the field of Social Science
must show proof of acceptance for publication of at least one (1) paper in the
category

A

or

B

refereed

journal

recognized

by

Faculty/Academy/Institute/Centre prior to a Committee of Examiners meeting
4) Doctor of Philosophy Degree Candidate pursuing a program in the field of Social
Science must show proof of acceptance for publication of at least one (1) paper
in the ISI (WoS) - Ranked Full Length Journal Paper or at least two (2) papers in
the

category

A

or

B

refereed

journal

recognized

by

Faculty/

Academy/Institute/Centre prior to a Committee of Examiners meeting and vivavoce.

UM uses several mechanisms to ensure the quality and excellence of its academic
programmes. Basically, the quality assurance process contains the following components
(i) internal quality assessment, and (ii) external quality assessment (Mustaffa Kamal,
Sharifah, Rosman, Fatimah & Rohani, 2007).

Internal quality assessment depends on the self-evaluation by the programme committee.
Among the necessary parts of the self-evaluation are the collection, presentation and
analysis of relevant data about the program. The self-study report and database cover
nine areas of standards: (i) Vision, Mission, Educational Goals and Learning Outcome,
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(ii) Curricular Design and Delivery, (iii) Assessment of Students, (iv) Student Selection
and Support Services, (v) Academic Staff, (vi) Educational Resources, (vii) Program
Monitoring and Review (viii) Leadership, Governance and Administration and (ix) Total
Continual Quality Improvement (Mustaffa Kamal, et. al, 2007). Meanwhile, external
quality assessment involves one or more external reviewers who report on a site visit.
This kind of quality assessment is significant to verify the report made in internal
assessments. It is the policy of UM that all academic programmes will be revised in
rotation and reviewed every five years.

As stressed by Mustaffa Kamal, Sharifah, Rosman, Fatimah and Rohani, (2007),
implementation of quality assurance is significant to maintain high academic standards
in UM. The exercise is necessary in order to promote public confidence in the quality of
provision and standard of awards of tertiary education in University of Malaya.

Lifelong learning
Aside from educating fresh school level graduates, the UM has also promoted lifelong
learning programmes. The University of Malaya Centre for Continuing Education
(UMCCed) was established in 1998 to give an opportunity for working adults to pursue
part-time higher education. Programmes offered at the centre are industrially driven and
designed to meet the needs of a developing country. Since its establishment, UMCCed
has trained about 11,000 participants in various programmes at Certificate and Executive
Diploma levels (University of Malaya, 2011b). The teaching module focuses on lectures,
seminars, workshops, and case studies to facilitate effective learning for workers to
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acquire additional knowledge and skills.

5.3

LARGE LOCAL CORPORATION: Tenaga Nasional Berhad (TNB)

In Malaysia, the utilities sector including power supply and development are owned and
regulated by the government. As discussed in Chapter Three one of the effects of the
NEP plan in 1970 was the increased involvement of the local people or Bumiputeras 71 in
business activities. The mushrooming of Bumiputera entrepreneurs happened in two
ways. Firstly, through the rise in the number of Bumiputera owned enterprises which are
subsidized by the government and secondly, forming state-owned enterprises where the
employment of Bumiputeras was given top priority, including filling diverse roles from
clerical workers to company directors (Smith, 2003). Tenaga Nasional Berhad (TNB)
was one of these types of organizations. In 1992 TNB was awarded the independent
power producers license which gives it authorization to build and sell electricity for
transmission and distribution (Smith, 2003).

5.3.1

Corporate Profile and Historical Background

The TNB is an infrastructural company that provides electric power to Peninsular
Malaysia and Sabah. The core businesses of TNB include the generation, transmission
and distribution of electricity. The company is listed on the main board of Bursa
Malaysia and has approximately 29,149 workers (Tenaga Nasional Berhad, 2010). Table
5.19 shows the total number of TNB’s workforce from 2005 to 2009. For its tremendous
performance, TNB has received national and international recognitions which include
being ranked in the Top Three Employers in ASEAN, on the list of one of the best
71

Please see Chapter Three for further information on the definition of Bumiputera.
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energy companies in the world and is listed in the world’s largest and most successful
companies in Forbes Global 2000 (Tenaga Nasional Berhad, 2010). In fact, with more
than RM71.4 billion in assets, TNB is one of the largest power companies in Southeast
Asia. Besides Malaysia, TNB also serves other countries namely Pakistan, Mauritius and
India.

Table 5.19
Total Number of Workforce from 2005 to 2009
Year

Number of Workers

2005

27,727

2006

28,067

2007

28,822

2008

29,210

2009

29,149

Source: Data is compiled from Tenaga Nasional Berhad (2010)

The TNB’s earliest roots can be traced to 1949 with the founding of the Central
Electricity Board (CEB) which was one of the pioneer government institutions in
Malaysia. In 1965, a few years after Malaysia gained its independence the name was
changed to National Electricity Board (NEB) and the institution was put under the
purview of the Ministry of Energy, Telecommunications and Posts. Later, in 1990, NEB
was corporatized after the former Prime Minister Tun Mahathir Mohammad announced
the need for privatization of several government owned companies in order to increase
company efficiency and at the same time to reduce the country’s financial
burden. 72Because of this privatization, NEB was later renamed Tenaga Nasional Berhad
72

Please see Chapter Three for further information on Malaysian privatization.
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(TNB). Since then, TNB has become a private company that is wholly-owned by the
government of Malaysia (Tenaga Nasional Berhad, 2010).

Privatization in Malaysia has its own local character. When a company is privatized, it
does not mean thatthe ownership of the company is transferred to private ownership.
Instead, only half of the assets are sold to private shareholders and the other half is still
managed by the government (Jomo& Tan, 2010). This same situation applies to TNB.
Although it is corporatized, the government still has the major control of the company,
particularly in matters regarding policies and regulations (Smith, 2003). This is because
77 percent of the company’s shares belong to the Malaysian government and this share
is managed by the Khazanah Nasional Berhad 73 (Jomo & Tan, 2010).

5.3.2

National Innovation System and TNB

As the major electricity supply company in Malaysia, TNB has full control of the
country’s power industry. The responsibility includes providing electricity supply to
households and the industrial sector. Research done by Nordalilah, Annuar, Azhar and
Abu Sofian, (2008) found that about 55 percent of the total capacity in the industrial
sector was served by TNB. Having a secure electricity infrastructure is one of the pull
factors attracting foreign investments into the country. Realizing this, the company has
made efforts to ensure that the local industry is able to keep in pace with global
competition. TNB has devoted a considerable investment to innovative activities
73

Khazanah Nasional Berhad is a Malaysian government investor in new industries and market. The
agency is responsible to nurture the development of industries that are recognized could contribute to long
term growth of Malaysia. Currently, Khazanah Nasional Berhad has invested in more than 50 companies
in various businesses. For further information on this topic, please see Khazanah Nasional Berhad website
at http://www.khazanah.com.my/index.htm
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particularly to sustain power supply. TNB has also taken an active part in the
government’s plans on Fuel Diversification Policy and National Green Technology
Plan. 74 To this end TNB has actively channelled research activity towards exploring
alternative energy sources such as the use of solar, wind and biodiesel (Tenaga Nasional
Berhad, 2010). 75 Along with that, TNB also has an agreement with the Federation of
Malaysia Consumer Associations (FOMCA) to implement energy efficiency awareness
within Malaysian consumers.

The company’s shareholders and subsidiaries act as a platform to diversify TNB’s
innovative activities. This has helped improve the company’s standing in the market
place and it was the winner of 2007 Prime Minister’s Industry Excellence Award. This
annual award is supported by the Malaysian External Trade Development Corporation
(MATRADE). The winner is judged from its performance in product quality (including
sales performance, product design, and consumer feedback), technological content
(include technological innovation, source of technology and product improvement),
human resource management and corporate social responsibility practices. TNB received
this award for its excellent performance in company management, innovation activity
and corporate social responsibility (Tenaga Nasional Berhad, 2010).

Besides having close collaboration with the government, TNB also works together with
universities. Linkages with the academic sector include providing funds for university
74

The National Green Technology Policy was launched in 2009. It is developed based on four pillars: i)
seek to attain energy independence and promote efficient utilization; ii) conserve and minimize the impact
on the environment; iii) enhance the national economic development through the use of technology; and
iv) improve the quality of life for all (Ahmad, 2010).
75
TNB has signed memorandum of understanding with several private firms as initiative to promote and
improve the use of renewable energy resources in electricity generation (Tenaga Nasional Berhad, 2011)
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research projects 76, offering scholarships and study loans to eligible students of
institutions of higher learning, providing training and exposure to local universities, and
assisting in the formation of a research centre in the university. One of the examples of a
research centre formed by TNB is the establishment of the Institute of Energy Policy and
Research (IEPRe) in the company’s own university, University Tenaga Nasional
(UNITEN).

UNITEN was established in 1997. It is one of the first private universities in Malaysia
and is wholly-owned by TNB. UNITEN offers a variety of programs that cover
undergraduate and graduate studies. With a total of 489 academic staff, the university
offers 24 study programs in engineering, information technology, accounting and
business management (UNITEN, 2012). The number of students, by course, currently
enrolled at UNITEN is shown in Table 5.20. From the table it can be seen that
engineering courses possess the highest number of student with 3,529, followed by
accounting and business management with 2,222 students, and information technology
courses with 1,045 students. UNITEN also has 860 students that currently are pursuing
postgraduate level studies in various programs. From 2000 to 2010, more than 10,000
students have graduated from the university. Most of these graduates have attained
positions in various industries, namely Intel, Shell, Schlumberger, ESSO, Sony, Carrier,
Malakoff and governmental agencies such as diplomatic and administration officers
(UNITEN, 2011). Table 5.21 shows the numbers of students who have graduated from
UNITEN during the period in question.

76

For example, TNB is providing financial support for research activity at Centre for Marine and Coastal
Studies (CEMACS), University of Science Malaysia (University of Science Malaysia, 2011).
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Table 5.20
Number of Students by Courses, 2010
Course

Number of students

Engineering

3,529

Information technology

1,045

Business management and accounting

2,222

Source: UNITEN (2011)

Table 5.21
Graduates statistics, 2000-2010
Year

2000 2001 2002

Total
153
Graduates

873

2003

2004

2005

2006

2007

2008

2009

2010

1,340 1,366 1,517 1,211 1,463 1,620 1,413 1,622 1,384

Source: UNITEN (2011)

Similar to other private universities, all academic programs offered by UNITEN are
formulated to meet the academic requirements of the Malaysian Qualification Agency
(MQA). The curriculum is based on project work, examination and practical training. As
an example, for a Bachelor’s degree in engineering, students need to take 127 credit
hours for a total of 8 semesters duration of study. During the study duration, students are
exposed to a broad number of engineering courses, namely automotive, power plants,
chemicals, processing, and aerospace. In addition to theoretical courses, there is a
compulsory Industrial Training attachment for final year students. The rationale for this
attachment is to put in practice theories that have been learned in the classroom and at
the same time to enable students to gain first- hand experience in relevant industries
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(UNITEN, 2012).

Meanwhile, UNITEN’s Master’s degree programs are categorized into three structures,
A, B and C. Structure A is by full research, structure B is by coursework and research
(the distribution between the coursework and dissertation is about 50%) and structure C,
is programs which consist of coursework plus a project paper (only Masters in
management and Business Administration are offered under this structure). The variety
of modes offered give flexibility for students to choose the most suitable mode based on
their career needs.

Besides academic programs, UNITEN is also actively involved in research and
development activities. To support the university research and development objective,
the university has 12 research centres that cover a wide range of fields from;
computational engineering, electronics and communications, forensic engineering, micro
and Nano engineering, nuclear energy research, photonic technologies, power plant
technology, power system simulation, renewable energy research, research in storm
water and geo hazard, and energy and environment. These research centres not only
work with TNB but also with other research institutions, locally and internationally. For
example the Centre for Renewable Energy (CRE) is a research centre that is responsible
for finding new renewable energy. Besides collaboration with TNB subsidiaries, namely
the TNB Group of Companies which include TNB Research Sdn. Bhd., TNB Fuel Sdn.
Bhd., TNB Energy Services Sdn. Bhd., TNB Engineering Consultancy Sdn. Bhd and
TNB (Generation and Distribution), CRE also works closely with the Kedah State
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Government (Permodalan Kedah Bhd), SIRIM, PusatTenaga Malaysia, as Avcen UK
Ltd, ISEEM (Cardiff University), Aachen University of Applied Science, McGill
University (Canada), TERI (India) and IUPUI (USA). Currently, CRE has 20 on-going
projects that are funded by UNITEN, TNB Research, MOSTI and the Kedah State
Government. The project areas include bio-diesel, photochemical cells, hybrid energy,
biogas from waste materials, and bio-hydrogen for fuel cell (UNITEN, 2012).

Meanwhile, the Institute of Energy Policy and Research (IEPRe) is one of the 12
research centres possessed by UNITEN. Established in July 2008, the institute is the
latest established by UNITEN as part of the university’s strategic transformation
initiatives to spearhead its research and consultancy activities. IEPRe’s objective of
establishment is to become a consultant in energy research. Currently the institute has
eight staff that is responsible to manage the centre.

IEPRe research focuses on four key areas namely; energy policy, energy economics,
energy security as well as energy and the environment. In the energy economics area, the
research cover utilization of fuel (gas, diesel, oil, coal, nuclear and renewable energy),
optimal fuel mix, energy forecasting, national energy policy, fuel price hedging, and
market analysis in the deregulation era. While in the area of energy security, research
topics include coal supply chain, strategy fuel reserve initiatives, long-term energy needs
in Southeast Asia, including prospects for bio-fuels and nuclear energy. In the area of
energy and environment, research topics include climate change, carbon emission
reduction, regulatory frameworks, energy market, energy R&D strategies and policies,
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valuation of environmental externalities and their implications on public policies.

The IEPRe is a think tank for government agencies and industries. The partners of
IEPRe include TNB, Economic Planning Unit (EPU), Suruhanjaya Tenaga (Energy
Commission), Ministry of Natural Resources and Environment, and Ministry of Energy,
Green Technology and Water. In addition, the institute also delivers academic and
management development programs, namely offering elective short courses for the
Masters program (courses such as renewable energy and energy economics) and
providing workshops on issues of energy policy as well as planning (for example the
Strategic Planning Research Workshop held in August, 2009). Among the titles of
research conducted by the institute are analyses of residential electricity consumption,
research on climate change challenges on CO2 emission reduction for Malaysia, issues
and challenges of renewable energy development and establishing a green building
framework. IEPRe also consults with TNB pertaining to the company’s policy on
Ketetapan 10 of Sustainable Development (SD) and green technology research. 77 IEPRe
is currently planning to offer new energy courses for postgraduates in collaboration with
the Energy and Resources Institute, India (TERI). These courses will focus on energy
policy, energy economics, energy safety, and energy and the environment.

5.3.3

Human Capital Development and Performance

To enhance the company’s human capital capability, several human capacity building
77

Sustainable utilisation of energy is being given increasing attention in Malaysia. Under the Eight
Malaysia Plan (2001-2005), Renewable Energy (RE) was introduced as the Fifth Fuel in Malaysia’s
energy supply and in July 2009, the National Green Policy was introduced. TNB is fully supportive this
policy. Ketetapan 10 of Sustainable Development (SD) and Green Technology Research are among the
programs underlined by TNB. TNB has explored commercially viable technologies such as hydro,
biomass, thermal energy storage co-generation, and energy efficiency.
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programs have been initiated. These include the formation of human capital
development units, the establishment of training institution and the formation of its own
university. The company’s 2009 annual report, notes TNB’s formation of a Talent
Management Unit, Succession Planning Unit and Specialist Career Path Unit. Each of
these units has different functions in building the company’s workers’ skills.
Complimenting these administrative arrangements, TNB has also adopted strategies such
as having in-house leadership training, induction programs and sending workers to
attend certified training programs (Tenaga Nasional Berhad, 2010). TNB has also
established its own training centre known as Sultan Ahmad Shah Training Institute
(ILSAS) or TNB Integrated Learning Solution Sdn. Bhd. The training institution which
was incorporated as a TNB subsidiary in 1998, offers 214 developmental training
programs and 966 technical and non-technical training programs for the company’s
workforce and also individuals not attached to the company (Tenaga Nasional Berhad,
2010). 78 Indeed, for its outstanding performance in human capital development, TNB
was placed in the top three most admired Enterprises in the ‘ASEAN Enterprise in the
Employment Category’ at the 2008 ASEAN Business Awards, and it also received a silver
award for human resource excellence category at the Malaysia Human Resource Awards
2008/2009.

The ASEAN Business Awards recognize the most outstanding ASEAN companies that
contribute to ASEAN’s economic growth. The award was introduced by the ASEAN
Business Advisory Council and presented to both larger scale companies and small-and78

As reported in the TNB 2010 Annual Report (2011), under the Malaysian 2nd Economic Stimulus
Package, ILSAS received about RM10.9 million for training Malaysian youth with various technical
programs. Approximately 1,409 participants have been involved under the training programs.
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medium size enterprises (SMEs). TNB was announced as the winner in ‘ASEAN
Enterprise in the Employment Category’ for large scale companies based on TNB’s;
human capital planning, the implementation of its Performance Management System
(PMS) and the establishment of its own private university (Tenaga Nasional Berhad,
2010). Table 5.22 shows the criteria that were taken into consideration in choosing the
winner of both categories.

Table 5.22
Category of award
LARGER SIZE COMPANY

SMALL AND MEDIUM ENTERPRISE
(SMEs)

To be considered for the ASEAN Business
Awards, the category for a larger company
must;
1. Be an ASEAN-incorporated enterprise with
at least 40% ASEAN-owned equity and have
operational presence in two or more ASEAN
countries
2. Be in operations for a minimum of five
years and must have three years of financial
statements
3. Fulfil one of the following conditions:
- Annual revenue of a minimum of US$20
million
- Fixed assets of more than US$10 million
- Minimum of 300 employees

To be considered for the ASEAN Business
Awards, the category for an SME must:
1. Be an ASEAN-incorporated enterprise with
at least 40% ASEAN-owned equity preferably
with operational presence in two or more
ASEAN countries
2. Be in operations for a minimum of three
years and preferably two years of financial
statements
3. Fulfil one of the following conditions:
- Annual revenue of less than US$20 million
- Fixed assets equal to or less than US$ 10
million
- Less than 300 employees

Source: http://www.asean.org/

The Malaysian Human Resource Excellence Award is given to recognize the continuous
commitment by organizations to the development of the skills of its workforce. It is a
national event which has been organised by the Malaysian Institute of Human Resource
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Management (MIHRM) since 1999. The objectives of the award are to, 1) to encourage
the recognition of human resource and the application of human resource strategy and
management in the achievement of business KPIs, 2) to encourage the recognition of
human resource both as resource and asset to achieve growth, 3) to encourage the
recognition of human resource as being responsible for creating good corporate citizens
among employers and 4) to encourage the recognition of human resource as talent that is
capable of being creative and innovative to add value. The awards are presented under 6
categories; 1) Employer of Choice Award, 2) Human Resource Leader of the Year Award
3) Human Resource Breakthrough Award, 4) MSC Malaysia Human Resource
Innovation Award 5) Best small Medium Enterprise (SME) Employer Award and 5)
Human Resource Excellence Award.

The criteria for the human resource excellence award won by TNB in 2009 include
(amongst others) to: 1) demonstrate alignment of human resource with business
objectives and goals, 2) show that human resource initiatives have delivered business
results, 3) have good practices in supporting decent work and high income, 4) promote a
progressive human resource management culture and system, 5) support government’s
strategic reform initiative for workers, 6) encourage continuous learning as well as
training and 7) demonstrate a high application of human resource systems and
technology (Jobstreet.com, 2012).

To conclude, as Malaysia’s single largest employer the activities of the TNB are
extremely significant for Malaysia’s economic growth and the creation of skilled human
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capital. 79 It is also important to mention that the extensive electrical network provided
by TNB is an important factor in attracting foreign investments into Malaysia and that
TNB in its role of ensuring security of energy supply for Malaysia is also a major
influence on research and innovation in new energy technology.

5.4

INDUSTRY-PUBLIC SECTOR INITIATIVE: Penang Skills Development

Centre (PSDC)
Both UM and TNB are two institutions that have grown with the early support received
from the government. The government has acted as a push factor and these organizations
were built by the government as an effort to encourage the country’s economic growth.
The story of Penang Skills Development Centre (PSDC) on the other hand, is slightly
different from both the organizations. Although the government has played its part in the
centres formation, PSDC emerged as an initiative from the industrial sector.

Although there are many training institutions in Malaysia that are owned by the
government or privately run, the achievements of the PSDC have attracted the nation’s
attention. The uniqueness of its collaborative operation and its excellent performance
makes the centre one of a kind in Malaysia. This has meant that the centre has become
the benchmark for other skills development institutions in Malaysia.

The collaborative orientation of the PSDC has grown in response to changing economic
needs. Nor Mohamed Yaacop a Minister in the Prime Minister’s Department, Malaysia

79

From the interview with TNB. Please see Chapter Six for more information on skills and training
programs at TNB
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describes the context succinctly:

In the context of changing economic models to adapt to the changing dimensions
of the economy, rethinking Malaysia Inc. becomes critical, because development
is essentially a partnership between the government, the private sector and the
academia. For this reason, we have chosen to take the approach of empowering
the right organization – the PSDC – to take the lead in managing this process
(cited in Penang Skills Development Centre, 2009, p161).

Indeed, efforts have been made to replicate the PSDC in every state of Malaysia (Felker,
1999). There are currently twelve skills development centres out of thirteen states in
Malaysia (Penang Skills Development Centre, 2009). The list of skills development
centre in Malaysia that has been modelled on the PSDC concept is shown in Table 5.23.

Table 5.23
List of ‘Skills Development Centres’ in Malaysia
State
Penang
Selangor
Negeri Sembilan
Kedah
Perak
Johor
Terengganu
Sarawak
Melaka
Pahang
Terengganu
Sabah

Skills Development Centre

Year

Penang Skills Development Centre
Selangor Human Resource Development Centre
Negeri Sembilan Skills Development Centre
Kedah Industrial Skills and Management Development
Centre
Perak Entrepreneur and Skills Development Centre
Johor Skills Development Centre
Terengganu Advanced Technical Institute
Sarawak Skills Development Centre
Malacca Industrial Skills Development Centre
Pahang Skills Development Centre
Terengganu Skills Development Centre Berhad
Sabah Skills and Technology Centre

1989
1992
1993
1993
1993
1993
1993
1994
1994
1996
1996
2000

Source: Penang Skills Development Centre (2009)

5.4.1

Corporate Profile and Historical Background

The PSDC was established in 1989 and was the first industry-led training centre in
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Malaysia. Modelled on the Electronics Industries Training Centre of Singapore, the
formation of PSDC was initiated because the industry was concerned about the shortage
of skilled human capital in the manufacturing sector of Penang at that time (Penang
Skills Development Centre, 2009).

Penang is the third largest economy among the states in Malaysia after Selangor and
Johor. The state is situated in the north of peninsular Malaysia and, because of the
concentration of electronic industries there, has been nicknamed the Silicon Valley of the
East. In 2010, the sector contributed 61 per cent of the state’s gross domestic product
(http://investpenang.gov.my, 2012). Penang’s initial economic strength can be partially
explained by its strategic location as an important port during British colonisation.80
However, due to Malaysia’s economic restructuring which took place in the 1970s, the
government closed the port and opened a new port in Selangor (the capital state of
Malaysia). In order to continuously maintain its economic development, the Penang
Chief Minister at that time, Tun Lim Chong Eu proposed the development of Free Trade
Zones. The objectives of establishing the Free Trade Zone (FTZ now known as Free
Industrial Zone – FIZ) are twofold; to develop the state economy and to provide
employment opportunity for the Penang community. The Penang first FIZ was open in
1972. Foreign investors in the FIZ enjoy several benefits such as duty-free imports on
raw materials and tax exemptions on sales, excise as well as service. The area has
invited many multinational companies to set up their factories in Penang. Among the
pioneer companies are Advanced Micro Devices (AMD), Agilent Technology, Clarion,

80

Please see Chapter Three under the section on Malaysian Innovation System for further information on
this topic.
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Fairchild Semiconductor, Robert Bosch, Intel, Hitachi and Osram.

During the 1980s, the industrialisation process in Penang was further intensified. The
state’s industrialisation focus shifted from more basic electrical and electronic products
to high value-added products such as disk drives, and computer parts and components
(Figure 5.1 shows the time line of Penang‘s economic transformation). Starting with
eight multi-national corporations (MNC) at the FIZ areas Penang now has a total of 775
factories employing more than 170,000 workers (Morshidi, Tan & Subramaniam, 2010).

Figure 5.1
Time line of Penang‘s economic transformation (1957–2010)
Before
After
Independence Independence
(before
(September
September
1957–1970)
1957)
Entreport trade and
agriculture (mainly in
SeberangPerai)
- entreport trade led to welldeveloped infrastructure,
communication and basic
services

New Economic
Policy Era
(1971–1990)

National Development
Policy Era (1991–2000)

Industrialisation
strategy
programme
implemented
- introduction of
the Free Trade
Zone Area (1969)
- development of
eight MNCs in
1972 in electronics
(semiconductors)

Source:
Morshidi,
Tan
and
http://www.oecd.org/dataoecd/19/44/45496343.pdf

National Vision
Policy Era
(2001–2010)

Intensified industrialization
programme
- Focus shifted from simple E&E components to
high value-added components such as disk
drives, and computer parts and components; to
communication and consumer electronics
products; and also to products of higher
technological levels such as precision metal
parts, and automated equipment and
Intensive industrial
and technological
transformation
- emphasised on
Technical
intensive
processes,
skill
intensive processes
and capital intensive
processes

Subramaniam

(eds.)

Knowledge-based
industry
- emphasised on
human capital
intensive activities,
engaging in research
and development
(R&D) to produce
higher value-added
products and services
(2010)
at

The centre which operates on a non-profit basis is situated within the Free Industrial
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Zones (FIZ) is a joint effort between the government, academia and the industrial sector
(Penang Skills Development Centre, 2009) with industries taking responsibility to
manage administrative processes. The PSDC is built on land contributed by the state
government but with machinery facilities provided by firms on a free loan (Kondo,
1999). One aspect that makes PSDC different from other training institutions in
Malaysia is that the centre has succeeded in bringing competitors together in pooling
their training activities. Even though these firms, particularly the multinational
companies (MNCs) are rivals in the industry sector, they have collaboration in
producing added value to the workers dealing in manufacture in Malaysia (Penang Skills
Development Centre, 2009). Chet Singh, the first General Manager of the PDC
explained the collaborative processes involved in the PSDC’s formation:

We called on the multinationals which had training experience and expertise and
the immediate solution was to set up a training institution which meets the needs
of the industry. For this to happen, it needed to be run differently, under the direct
leadership of the industry – the state government would provide its support, but
would not be involved in the management and operations of the institution….we
suggested a third dimension to strengthen this private – government partnership,
which was the inclusion of the academia. The timing was right because at that
time, USM [University of Science Malaysia] was trying to foster closer industryacademia relations (cited in Penang Skills Development Centre, 2009, p14).

Besides being one of the accessible institutions for skills enhancement programs for
corporate training, and small and medium enterprises, PSDC also offers various levels of
study programs that include certificate level, Diploma, Degree and also Masters. In other
words, PSDC not only acts as a training institution that is responsible to train and retrain
workers of the manufacturing sector, but also it is an educational institution that offers
academic programs for secondary school leavers to pursue their studies. Another high255

quality element of the centre is that the curriculum is designed with the presence of
members from other industries (Kondo, 1999).

When it was first established the centre operated as a non-profit organization and had
about 141 memberships from the manufacturing industry. The centre’s board of directors
is drawn from the corporate and academic sectors with representatives from the Penang
Development Corporation, University of Science Malaysia (USM) and the Standard and
Industrial research Institute of Malaysia (SIRIM) (Felker, 1999) and the top positions in
the management council of the centre are held by representatives from MNCs. For
instance, the current chairman of PSDC is the representative from the Advanced Micro
Devises Export, an American multinational semiconductor company (Penang Skills
Development Centre, 2009).

5.4.2

National Innovation System and PSDC

The collaboration between three institutions namely the government, industry and the
university have been the strongest feature of the PSDC.

As explained earlier, one of the objectives for the creation of FIZ was to create
employment opportunities for the locals; however the fast growing presence of foreign
companies in FIZ demanded a greater amount of technical skills than were then
available. The CEO of National Semiconductor Electronics, D.J Hill raised his concerns
regarding this situation to the State Government (Penang Skills Development Centre,
2009). The Penang Chief Minister at that time, Tun Lim Chong Eu through the Penang
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Development Corporation (PDC) 81 initiated a series of meetings with CEOs of major
MNCs that eventually led to the formation of PSDC. Tun Lim promoted several
initiatives which helped lead to the establishment of the centre. These included
providing premises for the PSDC to operate within, a minimum rental fee and an
allocation of an annual grant of RM60, 000 in the first year to help the centre cover its
expenses (Penang Skills Development Centre, 2009). Since then the PSDC has been put
on the Penang development agenda and at the same time has received recognition from
the Federal Government.

Besides receiving operating grants during its early establishment from the State
Government, PSDC also received financial allocation from the Federal Government. In
the Ninth Malaysia Plan (2006-2007) for instance, approximately RM4.5 million was
allocated for the PSDC’s development (Penang Skills Development Centre,
2009). 82These funds have been used in developing the centres infrastructure, namely
machinery, software and training equipment.

MNCs have also played a supportive role. MNCs have also assisted the centre by
providing infrastructure and facilities for training purposes. In the early years of its
establishment for example, Hewlett-Packard and Motorola helped set up the centre’s
first computer laboratory (Penang Skills Development Centre, 2009). This pattern of
industry support for the establishment of laboratories continues till the present time. The
81

PDC is a development agency to plan and develop projects for socio-economic development in the state.
The main responsibilities of PDC are to identify potential land to be developed as its projects, undertake
study to increase its land bank, manage and minister its land and property development. Please see Section
3.7, Chapter Three for detail information on PDC
82
The centre receives RM5.7 million in the Sixth Malaysia Plan (1990-1995), RM12.5 million in the
Seventh Malaysia Plan (1996-2000) and RM15 million in the Eight Malaysia Plan (2001-2007).
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industry has also been very supportive by subscribing to the training programs and
activities conducted by the PSDC and also in acting as consultants to shaping, and
regularly providing voluntary expertise to help run the centre’s educational and training
programs.

Finally, the third agent in PSDC’s tripartite model is academia. The University of
Science Malaysia (USM) is the most important academic institution in the model. The
strategic location of the university (also situated in Penang) and its strong reputation in
academic and research activities are factors that contributed to USM being chosen to be
part of the partnership. USM is a public university that has been designated as one of the
four research universities in Malaysia. The university has assisted in creating training
programs offered by the centre. In addition, USM has a representative in the
management council of PSDC. The main functions of the council are to provide PSDC
advice on its direction and policy matters.

Besides USM, PSDC also has collaborative links with other local and international
universities both public and private. To date PSDC has established affiliation with
several local universities and thirteen foreign universities which includes University
Multimedia and Wawasan Open University, Malaysia; University of John Moores,
University of Hull, University of Sunderland, University of Wolverhampton and
University of West England, United Kingdom; the Dublin Institute of Technology,
Ireland and Deakin University, Australia (Penang Skills Development Centre, 2009).
The partnerships operate in two ways; through offering joint venture programs and on an
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individual basis where lecturers from affiliated universities are invited to give guest
lectures at the centre for certain training programs.

For example, Masters programs at PSDC are offered in collaboration with the Faculty of
Engineering, Multimedia University. This is a joint venture where course contents are
designed with the input of members from industry (Kondo, 1999) and lectures are
transmitted from the University’s main campus in Cyberjaya to PSDC in Penang.

One significant feature of the PSDC that is also important to note here, is that the Centre
is a non-government entity and is therefore student intake is not subject to the ethnic
quota policy that is applied to public institutions of higher learning.

5.4.3

Role in Skilled Human Capital Development and National Policy

Besides being one of the accessible institutions for skills enhancement programs for
corporate training, and small and medium enterprises (SME), the PSDC also offers
programs that include Certificate, Diploma, Degree and Masters level study. From 1989
until 2008, the centre trained more than 100,000 workers, mainly for the manufacturing
sector (Penang Skills Development Centre, 2009). Table 5.24 shows the number of
courses offered by and the number of participants in, PSDC training programs from time
of the centre’s establishment in 1989 until 2008.
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Table 5.24
Number of Training Courses Offered and Participants from 1989-2008
Year

Training Courses

Participants

1989

32

559

1990

76

1,121

1991

156

2,137

1992

231

3,799

1993

169

2,571

1994

224

3,710

1995

356

6,255

1996

434

8,869

1997

472

10,646

1998

458

9,206

1999

522

10,476

2000

487

9,920

2001

766

16,104

2002*

496

9,141

2004

580

10,991

2005

455

9,149

2006

667

13,396

2007

605

11,410

2008

604

11,425

Source: Data is compiled from Penang Skills Development Centre (2009).
Note: * 1 June 2002 – 31 December 2003 (19 months)

Usually the skills enhancement programs and skills certificate programs are offered for
the duration of 3 days to 9 months depending on the content of the course. Table 5.25
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lists some the skills enhancement programs and skills certificate programs that are
offered. These programs are offered based on the demand from the industrial sectors. In
each program participants are exposed to theory and practical learning.

Table 5.25
Skills Enhancement Programs and Skills Certificate Programs Offered By PSDC
SKILLS ENHANCEMENT PROGRAMS
Automation Technology
Industrial Pneumatics & Electro-Pneumatic Controls
Chargeman AO (Medium Pressure)
Maynard Operation Sequence Techniques
TRIZ - Theory of Inventive Problem Solving
Cost Reduction for Manufacturing
Total Productive Maintenance
7QC Tools for Continuous Improvement
Failure Mode Effect Analysis (FMEA)
Measurement System Analysis (MSA)
Information Technology
Direct X Programming for Game Developer
C++ for Game Developer
QT Programming W/shop
Leadership and Development
Customer Service Excellence
The Buzan Technique - Effective Thinking for Higher Performance
Finance for Non-Finance Executives/Managers
The Useful Scheduling and Cost Control Techniques
Risk Management for Project Manager
SKILLS CERTIFICATE PROGRAMS
Precision Machining Technology
Water management
Source: Data is compiled from PSDC website

Table 5.26 provides an outline for the Skills Certificate Program in Precision Machining
Technology. The objectives of the program are to train workers in turning, milling and
grinding machines effectively. The success of the program is determined by workers
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performance in the workplace. 83 Employers’ satisfaction is the important indicator to
measure the effectiveness of the programs offered.

Table 5.26
Course content for Precision Machining Technology program
Precision Machining Technology

Duration

i)
ii)
iii)
v)

6 months

Workshop Safety
Technical Drawing
Material Science
Basic Hand Tools & Machining Skills
a. Drilling Machine
b. Lathe Machine
c. Milling Machine
d. Grinding Machine
vi) Maintenance
Source: Data is compiled from PSDC website

Diploma, degree and masters levels of study at PSDC also cover a range of courses a list
of programs offered is provided in Table 5.27. Most of the programs are offered on a
part time basis to cater to the needs of workers in the industrial sectors. Each education
level has different entry requirements. For instance, to enrol in the diploma level,
candidates need to pass the Sijil Pelajaran Malaysia (SPM) or its equivalent with at least
credits

in

three

subjects,

including

Mathematics

and

one

relevant

science/technical/vocational subject and a pass in English or pass the Sijil Tinggi
Persekolahan Malaysia (STPM) or its equivalent with a pass in Mathematics, English
and one relevant science/technical/vocational subject at the SPM level; or recognised
Certificate in Engineering/Engineering Technology, or its equivalent. As for the degree
level, candidates should at least possess a diploma in the engineering field with a CGPA
of 2.5 and above. Students must have a good CGPA in the diploma as the program has a
83

This was mentioned by PSDC during the interview conducted in December 2009
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built in exemption system that allows students to skip year 1 of the 3 years degree.
Meanwhile, for the Masters level of study, the minimum requirement is to have a
Bachelor’s degree in a related field of Engineering and 3 years of relevant work
experience. Students under the diploma, degree and Masters level are evaluated based on
their performance through coursework, examination and practical learning (Penang
Skills Development Centre, 2009).

Table 5.27
Programs in Diploma, Degree and Masters offered at PSDC
Programs

Duration

Diploma

6 semester

Diploma in Electronic Engineering
Diploma in Mechatronic Engineering
Diploma in Telecommunication Engineering
Diploma in Computer Engineering
Bachelor

2 years

Bachelor of Engineering in Electrical & Electronics
Bachelor of Engineering in Mechanical
Master

2 years

Master of Engineering in Microelectronics
Master of Engineering in Photonics
Master of Engineering in Telecommunications
Source: http://www.psdc.org.my/

As mentioned earlier, for the degree and Masters level, programs are offered in
collaboration with the centre partner universities both local and international. The reason
is to expose local students with international knowledge content. A degree in mechanical
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engineering for instance is offered in collaboration with SEGi College and jointly
offered with the University of Sunderland. Within the study duration of two years,
students are exposed to skills and knowledge that are needed by the industry. This is
because the curriculum is designed by combining the university’s research experience
and industrial input (http://www.psdc.org.my, 2012). Course content of the program is
show in Table 5.28. As can be seen from the table, all subjects taught emphasise
industrial related learning. Upon graduation students are awarded with the University of
Sunderland’s degree.

Table 5.28
Course content of Bachelor in mechanical engineering

Academic year 2*
Thermofluids and Engines
Computer Aided Engineering
Engineering Mechanics
Industrial Studies
Design Methods and Applications
Instrumentation & Measurement
Manufacturing Process
Academic year 3
Project
Manufacturing Systems Design
Design
Engineering Dynamics and Strength of Materials
Thermodynamics and Fluids Mechanis
Project Management, Planning and Control
Materials Selection
Source: PSDC website
Note: * Exemption system that allows students to skip year 1 of the 3 years
degree

PSDC’s objectives have been closely aligned with the country’s economic development
policies. As explained in Developing Human Capital: PSDC, the First 20 Years (2009),
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the development of PSDC can be divided into three phases with every phase matching a
national development policy’s objective. The first phase was focussed on eradicating
poverty through promoting human resource development based on the First and Second
Outline Perspective Plan (OPP) (1971-2000). Most of the early plans of the PSDC
accordingly were geared towards improving the stock of human resources needed for
industrial development. One of the main thrusts of OPP2 is to reduce and eradicate
poverty irrespective of ethnicity through creating employment..

employment

opportunities. In addition to the government’s effort, the private sector has encouraged
skills development to encourage employability of workers. The PSDC played an
important role in these developments.

The second phase of development was shaped by the Second Industrial Master Plan
(IMP2) (1996-2005). In this phase the PSDC geared more of its training activities
towards preparing the workforce for global competitiveness. As stated in the plan, the
Industrial Master Plan 2 focuses on driving the manufacturing industry to compete in the
global market. In response to this policy, the first step taken by PSDC was to build
networks with the Small and Medium Enterprises (SME) community. The main
objective was to enhance the skills and capabilities of local workers and enterprises and
convert them into global competitive players. It was during this period that the Small
and Medium Industries Development Corporation (SMIDEC) appointed PSDC as the
training provider for the northern part of Peninsular Malaysia (Penang Skill
Development Centre, 2009). Numerous programs were designed to cater for the training
facility for SME. These included: Design of Pneumatics Control, Maintenance of
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Pneumatic Equipment and System, Water Distribution Technology, AutoCAD
Application, Automation Design, Printed Circuit Board Design and Image Processing
(SME Corp, 2012). In 2000, the PSDC introduced programs on vendor development in
order to develop a close relationship between SME’s and MNC’s (Ruffing, 2006). Under
this program, an SME that was interested in entering the MNC’s supply chain were
invited to join the training programs mentored by the MNCs.

In the centre’s third phase, efforts were geared towards facilitating the development of
knowledge intensive technology and nurturing innovative human capital. This mission
was in line with the country’s Third Industry Master Plan (IMP3) (2006-2020). During
IMP3 Malaysia started to focus the country’s development towards the knowledge based
economy with an eye to developing a broader base of skills at an earlier point in the
future workforce. For instance, in this third stage, the PSDC introduced training
programs aimed at school leavers (Penang Skill Development Centre, 2009). Table 5.29
summarized the three phases.

The next chapter provides a detailed analysis and comparison of current strategies and
attitudes of these key players towards innovation and developing human capital in
Malaysia based on interviews, documents and other information gathered during
fieldwork.
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Table 5.29
The PSDC and National Policy
National Policy

PSDC Focus

Phase 1
Severe shortage of skilled workers plagued the
First Outline Perspective Plan (1970-1990)
Focus: Structurally transforming the economy manufacturing industry of Penang. Standalone training initiatives by the companies
towards modernization and diversification
were insufficient to overcome the shortage. In
Second Outline Perspective Plan (1991- response to the requirements of the
multinational and local companies, the PSDC
2000)
Focus: Creating a productive and disciplined was set up to assist the transformation of the
labour force with the necessary skills to meet valuable human resource pool.
the challenges of industrial development,
while sustaining a culture of merit and
excellence
Phase 2
The scope and breath of the PSDC’s training
Industrial Master Plan 2 (1996-2005)
Focus: Recognizing changing trends within and intervention programs were expanded to
the global market; driving the manufacturing prepare
the
industries
for
global
industry to compete internationally; increasing competitiveness. Strategic alliances were
participation of Malaysian-owned companies raised to a new level and knowledge transfer
within the national; regional and global processes were formalized through smart
markets; adopting information- intensive and partnerships. SME [small and medium
knowledge-driven processes
enterprise] development initiatives took the
centre stage. In the interests of nurturing a
resilient local economy, government agencies
and multinational companies continued to
support the organization’s endeavours to
upgrade the human resource pool.
Phase 3
Industrial Master Plan 3 (2006-2020)
Focus: facilitating the development and
application
of
knowledge-intensive
technologies and nurturing creative and
innovative human capital

The PSDC assumes a large role in helping the
industry move up the value chain. Keeping in
step with national policy shift towards a
knowledge-based economy by the year 2020,
‘skills’ is no longer the only key word.
Diversification has become a necessity. This is
means that the PSDC has to venture into
newer and more innovative areas of HRD
[human resource development], aimed at
enhancing the industry ecosystem. The
provision of value-added services has become
the PSDC’s focus. The core of the
organization is being strengthened while new
frontiers are relentlessly pursued.

Source: Penang Skills Development Centre (2009)
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CHAPTER 6
ANALYSES AND FINDINGS

6.1

INTRODUCTION

This chapter analyses the findings on three organizations reported in Chapter Five.
Following the literature review and discussion in the earlier chapters, five key themes
emerged. They are: (1) challenges of managing ethnic diversity; (2) significance of
collaboration and networking between different sectors; (3) the role of government
institutional support; (4) need to monitor human capital creation initiatives, and (5) need
to develop strategies for sustaining improvement over a longer time scale. Discussion
from this chapter will provide the basis for the recommendations in the conclusions in
Chapter 7.

6.2

ANALYSIS OF THE FINDINGS

6.2.1

Managing Ethnic Diversity

The effective management of ethnic diversity is important in encouraging technological
development as it can, in favourable circumstances broaden the pool of possible skills in
the labour force bringing in different traditions and new ideas. In unfavourable
circumstances it can lead to competition for scarce resources, lack of coherent vision to
plan future technological directions and the under-deployment of potentially skilled
labour on the basis of exclusion of labour on grounds of ethnicity from market
participation.
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One of the most debated issues in Malaysia is regarding the best way for it to manage its
ethnic diversity. Typical of many debates about the management of ethnic diversity,
there are also concerns about the relationship of diversity to socio economic inequalities
experienced by different ethnic groups. 84 The questions of managing ethnic diversity
require immediate attention in order for Malaysia to plan and smoothly develop its
skilled human capital.

As has been discussed in earlier chapters, historical legacy plays an important part in the
economic and technological development in Malaysia. British colonialism in Malaysia
contributed to the development of a diverse ethnic population and various economic
imbalances between the different social and ethnic groups. 85 After the country’s
independence in 1957, initiatives were taken to create a better economic balance
between various socio economic groups. Such initiatives have been incorporated into the
country’s economic development plan. The launching of National Economic Plan (NEP)
in 1971 for instance, stressed the use of education as a tool to create equal opportunities
among ethnic groups. Education, particularly tertiary education has been recognized as a
device to restructure society and reduce the inter-ethnic differences (Lee, 2004).

Nevertheless, as noted in the discussion in the previous chapter, the implementation of
the quota system and reservation of civil service to certain ethnic groups as outlined in
the NEP is perceived by some scholars as creating inequality and hindering the process
of democratising Malaysia. Following these arguments uneven distribution of

84
85

Please see Chapter Three for further explanation on the topic.
Please see Chapter Three for further explanation on the topic.
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educational attainments through the introduction of the quota system has been one of the
factors that have contributed to an imbalance in ethnic composition in higher education
in favour of Bumiputera students. As stressed by Lee (2004), the ethnic quota system
has also been a factor encouraging non-Bumiputera students to further their studies
abroad. Indeed, Ritchie (2002) has claimed that the national policy which has been prone
to focus on national unity and ethnic affirmative action has been one of the key factors
that has hindered the process of improving skills and trainable human capital to meet the
needs of the Malaysian industrial development. However, in contrast, data from
interviews and documents collected in this thesis have suggested that such views need to
be moderated. For example in interviews with University of Malaya (UM) successfully
managing the challenges of ethnic diversity were in fact interpreted as a factor
contributing to the progress of higher education in Malaysia. As representatives from
UM mentioned:

…higher education sector is significant for Malaysia. In fact, it is one of the sectors
that generate the country’s income. Malaysia is currently promoting the higher
education sector as one of the resources for the country’s economic growth….good
educational strategy and conducive learning environment are among the factors that
attract international students to pursue their higher education in Malaysia. In
addition, a multi racial society and education system that is based on the British
system is also the pull factor to the increase in number of these international students
into Malaysia. In fact, as an example, in the year of 2009, five percent of the total
students at University of Malaya are international students.
(Interviewed on December 14th 2009)
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UM mentions that the Malaysian educational system (inherited from the British system)
coupled with a multiracial society attracts students because it is an education system
working in a social context which can be easily adapted to by different ethnic groups. In
UM’S views Ethnic diversity is not a factor that has drawn the students away from
Malaysia and consequently retarded the process of skilled human capital development.

UM’s views that Malaysia is in the process of constructively dealing with the challenges
of ethnic diversity has some support if government policy over the last decade is
considered. For example the meritocracy system for the admission to public institutions
of higher learning introduced in 2002. This system will ultimately replace the quota
system.

Data compiled from various reports of Ministry of Higher Education in

Malaysia provide convincing evidence that the merit system is being effectively
implemented. Table 6.1 shows the percentage of accepted applicants in public university
intake from 2007 to 2010 and Table 6.2 shows detail proportion of accepted applicants
in public university intakes for the year of 2010. As shown in both tables, the
percentages of accepted applicants in public universities are not dependent on their
ethnic backgrounds. For example, in 2010, a total of 28,633 students were accepted from
44,417 Bumiputera applicants representing 78.8 per cent of the total applicants.

271

Table 6.1
Percentage of Accepted Applicants’ in Public Universities Intake from 2007 to
2010
Ethnic

2007*

2008**

2009***

2010****

Bumiputera

53.0

56.5

63.0

78.8

Chinese

78.2

69.3

80.4

92.1

Indian

51.5

55.9

56.4

92.2

Source: Data compiled from the Malaysian Ministry of Higher Education website at
http://upu.mohe.gov.my
Notes:
*Press Statement: Results on Application for Admission to Public Education Institutions (IPTA)
For STPM / Matriculation / Equivalent (First Degree) For 2008/2009 Academic Session
**Press Statement: Results on Application for Admission to Public Education Institutions (IPTA)
For STPM / Matriculation / Equivalent (First Degree) For 2009/2010 Academic Session
***Press Statement: Results on Application for Admission to Public Education Institutions
(IPTA) For STPM / Matriculation / Equivalent (First Degree) For 2010/2011 Academic Session
****Press Statement: Results on Application for Admission to Public Education Institutions
(IPTA) For STPM / Matriculation / Equivalent (First Degree) For 2011/2012 Academic Session

Table 6.2
Proportion of Accepted Applicants’ in Public Universities Intake 2010
Ethnic

Total
Applicants

Accepted
Applicants

Proportion of accepted
applicants to the total
applicants (%)

Bumiputera

44,417

28,633

78.8

Chinese

12,270

9,569

92.1

Indian

4,541

2,304

92.2

Source: Malaysian Ministry of Higher Education website at http://upu.mohe.gov.my

PSDC and TNB gave slightly different responses to the issue of managing ethnic
diversity. For the PSDC for example, the issue of ethnic quota’s influencing student
intake is not a priority in because the main objective of PSDC is to offer training
facilities for the development of skilled workers in the local manufacturing sector. This
was explained by PSDC:
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…participants are sent by their company based on the skills needed
(Interviewed on February, 16th 2012)

Similarly for the TNB establishing a productive working culture took precedence over
concerns with ethnic diversity. As stressed by TNB:

It is not the ethnic of workforce but the working cultures will influence the
productivity of the organisation….
(Interviewed on February 24th 2012)

At TNB, multi racial workers contribute to the efficiency of the organization and every
individual is equally treated. For example, the appointment of workers is based on their
educational background and not based on their ethnicity.

….For the administrative positions, most of our staffs have tertiary level of education
qualification or graduated from the secondary school…for engineers on the other
hand, they should possess at least a degree in the relevant fields…
(Interviewed on February 3rd 2010)

Answers provided by TNB are in line to Lee and Nathan (2010) and Parrotta, Pozzoli
and Pytlikova (2010) as discussed in the earlier literature review. For these authors,
employing workers with different ethnic backgrounds can be used to promote new
technology and productivity in firms, as it gives rise to openness, creativity, learning,
problem solving and knowledge development.
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In conclusion, for a multiracial country such as Malaysia, managing ethnicity is pivotal
for economic growth. Multicultural diversity can be an important stimulant to the
development of a nation’s skill and creativity. Equality among ethnicity requires
compromise and collaboration from all parties based on the interviews, UM in its role as
a public university appeared to be the most pro-active and strategically placed, of all the
institutions in playing a role in encouraging ongoing positive change. This idea that
educational institutions need to play a central role to ingrate ethnic groups and reduce
inter-ethnic differences is consistent with observations made in the earlier literature
review 86

6.2.2

Collaboration and Networking between Different Sectors

The interactive flows of knowledge among the players or institutions that are involved in
the innovative process of a country are a key part of the National Innovation System
(NIS) (Lundvall, 1992). 87 As innovation is not an individual act, the combinations of
different institutions with different roles are significant in distributing and utilising
knowledge. Linkages developed between the players in innovation systems effect both
skills improvement and technological capability development.

Capability in technology is very much dependent on the investment made in innovation
activities. In the meantime, technology will only be smoothly developed if it is
supported by organizations that shape incentives, information, skills and services
(Felker, 1999). Linkages between these different sectors and organizations are critical

86
87

Please see Chapter Three under Section 3.13
Please see Chapter Two for further explanation on National Innovation System (NIS).
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because they allow these efforts to be harmonized (Felker, 1999). As stressed by
Thiruchelvam, Ng and Wong, (2009) in the previous chapter, effective networking
between different sectors opens opportunities for more innovative work and flows of
knowledge. Hence, the three organizations were asked about their understanding of the
significance of networking within the sectors. All of the organizations were in agreement
that networking is important to them. For example,

UM:
The system makes the collaboration between institutions of higher learning in the
country flow smoothly.
(Interviewed on December 14th 2009)

Tenaga Nasional Berhad (TNB):

Basically the government is the most important player in the system…. The university,
on the other hand, contributes in terms of new findings or providing basic
research….for example a group of final year university students do a project on how
to improve the quality of electricity …this kind of research is very useful for
TNB….equally the government and university are both important….. The government
acts as the monitoring agency for the company. For instance, the creation of the
Energy Commission as the agency that is responsible in regulating rules and
guidelines for licensing and safety of energy supply activity in Malaysia. The
university meanwhile contributes in terms of basic research and providing skilled
human capital.
(Interviewed on February 3rd 2010)

Penang Skills Development Centre (PSDC):
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Engagement between the government, industry and academia is crucial to the centre
development…PSDC is built on the tripartite model and the three agencies are the
most important assets of the centre. The PSDC constantly engages the government,
industry and academia for feedback and updates.
(Interviewed on December 8th 2009)

Although collaboration between organizations is significant and acknowledged by the
organizations interviewed, in reality, linkages and networking between different sectors
in Malaysia are very poor. As explained in the discussion of previous chapters,
collaboration and networking between key Malaysian players in its national system of
innovation are weak and inter-sector linkages, particularly between industries and
universities are not capable of generating significant knowledge and innovation (Felker,
1999, Rasiah 1999, Academy Sciences of Malaysia, 2000, Mohd Ghazali, 2009, and
Thiruchelvam, Ng & Wong, 2009). Thiruchelvam (2004) stresses that although there are
linkages between universities and industries the interactions between these two entities
still need a lot of improvement. Despite various actions taken towards encouraging the
linkages and tighten the relationship, until now there has been little progress. According
to Thiruchelvam et al. (2009), linkages between industries and universities are weak
because these institutions are not taking the initiative to approach one another, and
because there are lack of attractive incentives offered by both sectors to attract
collaboration between them. Thiruchelvam et al. (2009) suggest that both agencies need
to better understand each other’s function in order to create effective collaboration. UM
agreed with this position:
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….we have good networking with the government and also with other public
universities. This has been the encouraging factor for our university to engage in
research activities….The relationship with the industry on the other hand needs to be
improved… There is still less cooperation between industry and the university.....and
linkages between the two agencies is weak… nevertheless there is still room for
improvement…..this condition may be caused by the culture of Malaysians, where the
industry is hoping for universities to approach them and vice versa. However, the
industry does assist the university particularly in terms of commercializing the output
of university research…
(Interviewed on December 14th 2009)

Being consistent with the argument of this thesis, UM believes that university
collaboration with industries need to be strengthened. UM has always had a good
networking with the government and other universities, nevertheless the relationship
with the industrial sector still needs to be improved. In their answer, UM also
acknowledged that both universities and industries are responsible for poor linkages
between the two sectors.

As outlined in Chapter Three, one of the factors contributing to this scenario, according
to Mohd Ghazali (2009), is lack of acknowledgement by industries of the role of
universities as the centre of research activity. Universities are the primary source of
innovation in terms of basic research. Also as Etzkowitz and Leydesdorff (2000), and
Lim, Furuoka, Kasim and Roslinah (2007) stress that their sophisticated facilities and
learning traditions are crucial centres for creativity and promoting cultures of
innovation. Interestingly, in interviews with TNB such a straightforward model is not
readily supported. TNB expressed no doubts about the central role in innovation played
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by the university, particularly in contributing to basic and theoretical research:

The university does supply basic research to the company…and also provided us with
new knowledge…particularly with the theoretical part of development…..for instance
final year students’ projects provided the company with useful knowledge and
information…
(Interviewed on February 3rd 2010)

In interviews with TNB, they also stressed that besides the university being a basic
research provider, the companies hiring processes were highly influenced by the
credentials awarded to, and training provided by the university to prospective
employees: the selection of workers being largely based on their formal education.
However, in terms of skills development, TNB mentioned problems with students
(prospective employees) lacking useful experience. This would suggest that the
university sector needs to create plans to be more responsive in designing curriculum
that involves an appropriate mix of theoretical and practical skill development. Dialogue
on these matters between the industry and university sectors would be likely to
encourage better networking between these sectors. It could be hoped that it might also
have an amplifying effect whereby more communication about skills would lead to
further networking in other areas that it would in turn promote further dialogues about
skill formation and so on.

Interviews with the PSDC also suggested a high awareness of the importance of
collaboration between the key sectors involved in innovation. In fact, part of the
rationale for the PSDC is to enhance the interaction between three key innovation
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players – the government, industry and university. As a representative of the PSDC said:

Similar to above question [PSDC is built on the tripartite model and the three
agencies are the most important assets of the centre. The PSDC constantly engages
the government, industry and academia for feedback and updates]… The PSDC
students will also undergo industrial training with member companies as part of their
learning process
(Interviewed on December 8th 2009)

The historical background of PSDC helps explain these strong linkages; it was
established as a result of efforts from the state government with the co-operation from
industry and multinational corporations (MNCs). In fact, the role of the government,
industry and academia in assisting the centre to be on the same level is reinforced in the
centre’s publication entitled Developing Human Capital: PSDC, the First 20 Years
(2009). According to the report, the industry was the most crucial agent in the setting up
of PSDC. In fact, the close relationship between the centre and MNCs has given the
centre advantages in terms of expertise and sophisticated facilities. The government
meanwhile provides the main source of funding and basic facilities for the centre. In
fact, the building where the organization operates was built with government funding.
And funding to the centre comes both from a state grant and also from the federal
government through the Malaysia Plans allocation. From the first year of its
establishment until 1999 PSDC has received a total of RM1.1 million from the Penang
State Government’s Operating Grant and under the respective Malaysia Plans,
approximately RM37.7 million has been allocated to the centre since 1990 (Penang
Skills Development Centre, 2009).
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Government support for the PSDC has been stable, still persisting after the reorganizing
of the state in 2008 when the alternative political party won the election and the PSDC
still continually receives strong support from the state government. 88 Indeed, the centre
has expanded further in the hope that it will become an incubator for developing
knowledge and skilled human capital (Penang Skills Development Centre, 2009).
According to the PSDC interviews, broader changes in Malaysia’s political leadership
have had no real impact on the running of their centre. This is because PSDC is a nongovernmental institution and it is built on a non- profit basis. In the PSDC’s own account
of its history Developing Human Capital: PSDC, the First 20 Years (2009), notes that its
political policy has allowed the centre to operate in a neutral environment which has
allowed it to operate in a steady and predictable manner in terms of encouraging
innovation.

A further area which is extremely important in terms of collaboration and
communication between the sectors is curriculum development. It was noteworthy that
in this regard that the PSDC was particularly pro-active in facilitating communication
between the sectors which also appears to be producing positive outcomes. UM
described the process of curriculum development at the university:

We have our curriculum committee. The process begins at the Department level. The
Department will determine the types of courses that are required by the industry…
from questionnaires survey conducted on the industry. After receiving input from the
88

After the 12th Malaysian general election in 2008, the state of Penang was taken over by the opposition
party. For more information on Malaysian political situation please see Chapter Three of this thesis and
Pandian (2010).
280

industry …results from the questionnaires…, the curriculum is designed and
developed, and before those courses are offered to students, for some programs,
feedbacks from professional bodies are gathered…..this is only applicable for
professional courses…such as engineering, and dentistry.
(Interviewed on December 14th 2009)

As explained by UM, the curriculum development at the university goes through several
stages. The first stage begins with the committee meeting at departmental level. The
outcomes are then forwarded to the university’s management before they are verified.
Meanwhile, at the departmental level, there are two ways to ensure that the curriculum
designed is relevant with the current industry needs. Firstly, through information
gathered from the industry and secondly, by having inputs from professional bodies that
are related to programs offered. Before any program is purposed, an industrial survey is
conducted in order to collect the information regarding the market requirement. The
recognition received from specific professional bodies as mentioned at the same time
assured that the courses offered are of high quality.
The PSDC also engages in critical and consultative process in developing its curriculum:

Curriculum for Diploma programs at PSDC are formed by a group of experts in the
fields of the subjects taught and who are also our Training Committee. Construction
and implementation of the curriculum are based on the input and feedback from the
Training Committee consisting of representatives of industrial giants such as Intel,
Motorola, Fairchild, Komag, Agilent Technologies and others. The method of
curriculum implementation is formed with the help of the PSDC Advisory Panel,
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consisting of lecturers from the local university. This advisory panel will assist in
ascertaining the implementation and assessment of PSDC’s courses. This panel also
gives guidance and training “Pedagogy” skills to ensure that PSDC’s lecturers
master the skills and tactics of effective teaching for each lesson…..Curriculum is
actually based on both government policies and the needs of the industries. All
subject curriculums were formed according to the principles and philosophy of the
following: Student-centred learning, Continuous assessment, Outcome generation
and Work related assignments.
(Interviewed on December 8th 2009)

As for the PSDC, the curriculum is developed by a group of experts in the field.
Construction and implementation of the curriculum are based on the input and feedback
from this committee that mainly consists of representatives from the industrial sectors.
At PSDC, input from the industry is given highest priority. In fact, industry
representatives are among the members of the committee that makes the decision about
the programs offered at the centre.

Based on the answers provided above, there are two crucial inputs that ought to been
given further discussion: Firstly, in the PSDC’s answer, the additional role played by the
center’s ‘curriculum advisory’ panel in taking the initiative to provide teaching skills to
its academic staff. The effort showed by PSDC to ensure its academia is prepared with a
good practice of teaching is unique compared to other learning institutions. It is very
seldom in Malaysia that academic staffs attached to local tertiary institutions are given
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special tutoring in teaching methods particularly by the committee that is responsible in
advising the curriculum setting. This attribute is not only a distinctive element that
differentiates the PSDC from other organizations in the same sector but also a feature
that no doubt enhances the centers capacity to produce high quality educational
outcomes.

Whilst the discussion above reinforces a common theme in the literature on human
capital and innovation it is still worth noting that communication among players in
innovation systems is not the only aspect that contributes to the effectiveness of the
innovation system. The analysis of Kim (2000) of the Korean innovation system for
instance, has found that there are other factors that have contributed to the success of the
Korean system of innovation besides the linkages between organizations. The failure of
Korea in managing the organizational and institutional innovation systems during the
period from 1960s to 1990s is a good example of the poor management of an innovation
framework. According to Kim (2000), structural weaknesses are the liability for a
country in responding to the dynamic market and technological change. Many
governmental development programs during this time encouraged rapid expansion but
paid insufficient attention to building quality into education, and improving corporate
management style which was characterised by low levels of trust and cooperation (Kim,
2000). As a consequence large quantities of students were produced with inappropriate
skills to promote innovation and government innovation strategies encountered obstacles
to their implementation. As explained in Kim (2000):

The Ministry of Science and Technology (MOST), the first of this kind in
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developing countries, was established in 1967 as a central agency to develop the
nation’s science and technology (S&T) policy and coordinate S&T activities of
various ministries. MOST made major achievements in establishing a S&T
infrastructure during the early decades and in launching national R&D programs.
However, its policy coordination activities have largely been ignored by action
oriented ministries that shape industrial, trade, financial, and educational
policies. The national council for Science and Technology, established in 1973,
and the President’s Science and Technology Advisory Council, created in 1991,
never functioned properly to bring about inter ministerial coordination.
Consequently, MOST’s long-term science and technology policies were not
integrated into national development plan (p338).

Based on the discussion above, it is concluded that besides having efficient networking
the success of technological development needs combination of several capabilities
which includes capability to interact, capability to explore, capability to learn and
capability to sustain. The potential of these capabilities meanwhile is dependent on
support institutions that effectively coordinate the organizations (Rasiah, 1999).

6.2.3

Role of Government Institutional Support

Aside from their importance in coordinating innovation noted above the government’s
support institutions play significant roles in supporting innovation through their capacity
to provide financial support and absorb risks involved in developing new technology.
Developing new technology is normally expensive and risky. It is expensive because
investment or doing research often involves complex infrastructure and does not yield
short term profits. It is also risky because the outcome from the research is not certain.
Dealing with uncertainty of technology also requires extensive knowledge and skills in
relevant scientific-technical disciplines which may not have a skill base that is readily
supported by markets working in short time frames and profit cycles. Ren and Yeo
(2005) have also noted that the higher the level of technological acquisition aspired to,
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the higher these levels of uncertainty. Institutional support can reduce the uncertainty
level in several ways: by providing sufficient information during the process of
technological development, allocating various kinds of incentives that can increase the
level of understanding of innovation process, institute constructive conflict management
processes and by channelling resources to the most appropriate innovative activity
(Edquist & Johnson, 1997, Johnson, 2001 and Ren & Yeo, 2005).

Ehrnberg and Jacobsson (1997) reinforce these points by emphasising the role of key
institutions creating an environment which by being properly focussed on innovation is
less prone to market failures and is better able to comprehend the types of decision
making required to promote technological innovation and recognise and nurture a
countries competitive advantage. According to Porter (1990) the government is the most
important agency that influences the competitive advantage of a country. The national
environment, which is explained by the country’s characteristic demand, factors of
production, industry structure and supporting industries could be influenced both
positively, as well as negatively, by various government decisions. Government policy
acts as a facilitator in the interaction process between key organizations. In fact, research
done by Varsakelis (2006) has shown that efficiency in governmental institutions is in
itself a microcosm of, and one of the contributor factors to, a countries innovative
performance. 89

Besides providing incentives, the government’s policy offers an important channel for
making economic adjustment to handle the uncertainty of technology and to manage
89

Please see Chapter Three for further explanation on the topic.
285

conflicts between key economic players. The incentive structure for instance, is a
determinant factor in the decision to engage in learning activity and to participate in
innovation processes. This is significant since technology cannot be developed by itself.
It very much depends on the management framework and also on the availability of
resources allocated for certain innovative activities that are strongly influenced by
government policy. Thus, strong government supports that include fiscal initiatives,
educational system, training programs, property rights and stable markets are needed to
develop the required technology and improve competitiveness.

The Malaysian government would appear to have recognised the importance of the
factors noted above and has endeavoured to build a comprehensive system of socioeconomic incentives to help build technological infrastructures: These include things
like the introduction of exemptions for duties on import and export of equipment
through the establishment of the Free Trade Zone, the creation of a number of technical
support institutions, the formation of the Malaysian Industry-Government Group for
High Technology (MIGHT) to support the growth of heavy industry in the country, the
introduction of the Human Resource Development Fund (HRDF) scheme that provides a
pay-roll levy to industrial sectors and the launch of a privatization policy, and, the
division of Malaysian development planning into short, medium and long term planning
cycles. 90 The importance of the government to the Malaysian National system of
innovation was readily acknowledged by the three institutions surveyed for the thesis.

UM:
90

Please see Chapter Three for further explanation on the topic.
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The Malaysian government plays an important role in the higher education sector in
Malaysia. The government assists the university in terms of funding, formulating and
implementing policies, as well as monitoring and evaluating the university’s
development …With this system [National innovation system], the process of
developing local institutions of higher learning will flow smoothly
(Interviewed on December 14th 2009)

TNB:

Basically the government is the most important player within the system….policy
formulated and government’s incentives give the company an opportunity to be
innovative and to be involved in research and development… The university on the
other hand contributes to the company with new findings….for example a group of
final year university students did a project on the improvement of electricity
quality…it is very useful for TNB….in addition, the government policy acts as the
monitoring tool for the company…
(Interviewed on February 3rd 2010)
PSDC:

The government assists PSDC by providing grant and financial assistance to support
training program and activity. The government’s policy also helps in term of giving
the direction to the development of training industry in Malaysia. Not only that,
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policy on industrial development also has given impact to the centre
(Interviewed on December 8th 2009)

The acknowledgment of the importance of the government by these three institutions is
not surprising considering all three have in different ways been specific beneficiaries of
recent government technology policy initiatives. For example:

The Malaysian

governments Second Outlines Perspective Plan (OPP2) (1991-2000) has shifted the
country’s development towards a productivity driven strategy that focuses on increasing
the output and efficiency of the manufacturing sector. As a result, more resources were
allocated to R&D activity, education and training. Incorporated with the OPP2 long term
plan, the five-year plan is geared towards achieving the objective. Starting from the
Sixth Malaysia Plan (1991-1995) emphasis was given to the development skills
development and training. Approximately RM612.2 million was allocated for skills
training purposes. Since then, in every five year plan, grants allocated for skills training
have increased gradually. The PSDC alone has received about RM5.7 million of funding
during the Sixth Malaysia plan period. During this period the Human Resource
Development Fund (HRDF) was also introduced with the objective to support skills
development programs in the industrial sector.

It was also in the Sixth Plan (1991-1995) period that two new universities were
established and the total university enrolment increased from 100, 500 in 1990 to
153,610 in 1995. In addition, during the Eight Malaysia Plan (2001-2005), about
RM42.4 billion was expended for education and training purposes and this amount was
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increased further to RM45.1 billion during the Ninth Malaysia Plan (2006-2010)
(Malaysia, 2006). Another educational initiative has been for the Malaysian government
to attempt to make the country a ‘Centre of Educational Excellence’ or a regional
education hub. 91 In the wake of this initiative the number of international students in
Malaysian universities has been gradually increasing, from 27,872 in 2002 to 44,390 in
2006 (Ahmad, 2007). Being an education hub should mean that the country is capable of
generating skills not only to serve other nations but to more importantly encourage skills
development within the

country itself. In relation to this, the Prime Minister of

Malaysia, Datuk Seri Najib Tun Razak (2010) has suggested four different components
that can enhance Malaysia’s aim of becoming an education hub:

(1) increase the

excellent performance in academic and merit-based programs; (2) give equal
opportunities to every individual without considering their economic status and
background; (3) have internationally based practices of educational methods and, (4)
produce graduates who are capable of acting and thinking creatively.

UM has reflected on the significance of these various forms of government support:

The government’s policies have been so helpful in contributing to the success of
higher education in Malaysia. Among the initiatives taken by the Malaysian
government are… to increase the number of local institutions of higher learning by
establishing several new public universities and at the same time, the government
also ensures that the existence of universities remain competent….other initiative

91

Started from the year of 1998, Malaysian government has made education sector as one of the country’s
major industry. For further explanation on this topic, please see Sugimura, (2008).
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provided by the government is, given flexibility for local universities particularly
public universities to seek private financial support, and the government is also
promoting research and development activities among academia…the government
also supports the university by promoting networking….networking within local
universities and also universities from abroad namely from the UK, Indonesia, Japan,
and China.
(Interviewed on December 14th 2009)

For the TNB, being a private sector organisation, the government support takes a slightly
different form, they also reflect positively about the importance of the government in
specific terms of creating conditions to regulate quality control in training programs:

The implementation of policy itself….TNB’s development is in line with the
government formulated policy….an example of assistance given by the government
has been discussed in the earlier question…pertaining to the formation of Energy
Commission. [For example, the establishment of the Energy Commission as the
regulatory agency for energy industry in the country has helped the company to
progress. The commission is responsible in providing and monitoring the regulatory
framework for the industries of energy…the commission’s task includes licensing,
enforcement of license, conditions for license and application providers, and also to
ensure the quality of service…in term of skills development….every technicians
working with TNB have to sit for special examination under the purview of the
commission before they can perform their work. License will be given if they pass the
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examination. The license permits these technicians to do their job].
(Interviewed on February 3rd 2010)

Despite these generally highly favourable assessments of the role of government
interventions not all government policy decisions have been without critique. Some
decisions appear to have been made without careful enough assessment of the contexts
in which the decisions have been made, or represent examples of attempts to
micromanage the affairs of institutions at an inappropriate degree. For instance, in
relation to government strategies for Malaysia to become an education hub, concerns
have been raised about how realistic such a strategy is even though Malaysia is not ready
yet, and how well it will be able to compete with Singapore in attracting students from
abroad. Singapore has already launched its ‘Global Schoolhouse’ concept which aims to
have 150,000 foreign students in the country by the year 2015 (Down, 2009). Down in
his report entitled Malaysia: Future hub of International Education? (2009) stated that
Singapore has several advantages in becoming the education hub compared to Malaysia.
Its technological development, economic stability and well equipped infrastructure has
made Malaysia to work hard to compete. Further, being an educational hub will mean an
increased inflow of foreign students and academicians into the country. According to
Lee (2004), internationalization of higher education has brought a number of dilemmas
for Malaysia including challenges to local culture and national identity and needing to
respond to curriculum demands that may be unresponsive to Malaysia’s interests.

In terms of micromanagement, UM whilst voicing a positive view about the future of its
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relationship with the government noted that the government still played a powerful role
in certain university decisions such as in relationship to developments in university land
and recruitment processes but note that there is a future trajectory for this influence to
lessen.

In Malaysia, although the public universities are given autonomy, but it is still
limited….Public universities in Malaysia are autonomous in terms of administration,
but at the same time, the government still has control in certain aspects. For example,
in the development of land (within the university area)…. the university must obtain
permission from various government agencies such as the EPU (Economic Planning
Unit), Ministry of Higher Education and the Department of Treasury Malaysia.
Secondly, in term of university’s recruitment….. Recruitment in the university is still
subjected to the recruitment system of JPA (Public Service Department). However, the
government is enthusiastic to work with universities in order to ensure that the
university becomes fully autonomous in the future. For example, currently, the
university reserves the right to determine the quality and performance of our
students. In addition, the university has autonomy in research activities to be
conducted by their academic staffs…which is based on the staff’s expertise.
(Interviewed on December 8th 2009)

UM’s statement is supported by Mok (2010) in his research on managing the change in
university governance in Malaysia:

Despite the corporatization of public universities has been introduced in
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Malaysia for more than a decade, most of the academics whom I interviewed
during the field visits in the last 2 years consider university management is still
strictly controlled by the Ministry of Higher Education (MOHE) (p432).

While the public university hinted that current government intervention is too rigid,
TNB and PSDC expressed fewer anxieties. PDSC believed that the centre is receiving
freedom from the government:

The centre is a fully independent institution. The government gives full support in the
entire centre’s activity….While we are an independent entity, the State Government
and several Federal agencies are involved in the PSDC through their participation in
our Management Council as ex-officio member.
(Interviewed on December 8th 2009)

This contrast in circumstances probably reflects the different historical background and
organizational structure between the two organizations. 92 PSDC is basically managed by
large companies, mostly MNCs, while UM is predominantly funded by the government.
It is noted and discussed earlier that the Malaysian government is making efforts to
lessen its direct controls on the university sector through the launch of the National
Higher Education Strategic Plan 2020.

6.2.4

Monitoring Issues

Whilst all three organizations noted the centrality of developing human capital as a way
of promoting innovation there was not straightforward agreement between them on the
92
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best ways of measuring the quality of human capital. Having different ways of
measuring human capital may lead to problems in developing consistent policies to
promote human capital development in the future.

UM for instance, used the following benchmarks to measure the quality of students:

Students’ quality is measured by several benchmarks. These include the average of
CGPA (Cumulative Grade Point Average) for each program… secondly, the use of the
Tracer Study program [an online survey conducted by the Ministry of Higher
Education immediately after the student graduated]. Reports from this online
questionnaire will then be sent to the university for the purpose of improving the
curriculum designed…in addition, academic programs offered by UM are reviewed
by Malaysian Qualification Agency (MQA)…this is to ensure the courses and
programs offered meet the specified standard…and thirdly, the quality of students is
also measured by the ability of graduates to be employed upon graduation and the
opportunity to further their studies at the post graduate level.
(Interviewed on December 14th 2009)

PSDC’s answer to the same question is quite different:

Students’ quality is determined by employers’ satisfaction. If the employers
continuously send their workers and do not have any complains about the students
that have been trained in the centre, that means they are satisfied with the training
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program conducted by the centre…..The indicators are graduates' skills and
employability and accreditation by the Malaysian Qualifications Agency (MQA)….A
worker will be an employee of quality if he /she possess the skill that can satisfy and
fulfil the industry’s needs. They can produce excellent results on the task assigned to
them.
(Interviewed on December 8th 2009)

The basic contrast between UM and the PSDC is the formers emphasis on students’
academic achievement, whereas for the PSDC, a quality student is defined as one with
useful workplace skills. Although UM does mention (on-delete) the quality of its
graduates is measured based on the potential of getting a job, yet, there is no formal
concern put on the employer’s contentment.

Despite these contrasts a key similarity between both organizations is that every program
offered by UM and PSDC has been accredited by the Malaysian Qualification Agency
(MQA). As explained in Chapter Three of the thesis, the MQA is a public agency that
has been established by the Malaysian government, under the purview of the Ministry of
Higher Education to monitor the quality assurance practice and accreditation of the
national higher education. The foremost function of the agency is to assure that the
quality of the Malaysian higher education institutions and the programs offered are up to
the standard targeted. Every program constructed and developed by the public or private
learning institutions need to be reviewed by MQA before it is offered to students.
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As the quality of students would also reflect on the quality of workers, the question on
how TNB determines the quality of workers was asked. TNB’s answer is outlined below:

The quality of workers is measured based on the employees’ competency…. A quality
employee will be an individual who can carry out the task given to him or her
efficiently…… The company is also adopting several tools to evaluate the
performance of our staffs…for instance the PMS [Performance Management
System]… evaluate and analyse employees’ training records… In addition, to ensure
the quality of our workforce, TNB also practices KPI [Key Performance Index]…
application uses to measure the performance at the divisional level.
(Interviewed on February 3rd 2010)

Quality human capital for TNB means improvement in productivity. The reason to have
quality human capital is to have stock of workers with the ability to sustain the
organizations competitive performance and to improve productivity. How well the skills
recognised by the other two institutions fit with the TNB’s needs is an important
question and offers a microcosm of broader challenges facing Malaysia’s human capital
development.

The mismatch between the availability of skills and jobs requirement is one of the
challenges faced by Malaysia in developing its skilled human capital. Research done by
Bank Negara (2002, cited in Muk & Jamal, 2006, p111) indicates that 77.6 percent of
employers felt that graduates in the country were not equipped with necessary skills and
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28.4 percent of the survey sample stressed that there is a shortage of graduate supply in
selected fields. 93 With the current learning culture, industries found it hard to hire
workers with the right skills. In the end, the firm has to provide job related training to
the workers. The TNB’s responses to the questionnaire reinforce these observations:

Depending on the job positions and their specialization….For the administrative
positions, most of our staffs have a tertiary level of educational qualifications or have
graduated from the secondary school…for engineers on the other hand, they should
possess at least a degree in the relevant fields…as for technicians… the company
prefers those who have vocational skills background….however, that is only a basic
requirement. Usually, the company will provide training to our staffs… The company
also has specific value added criteria for our staffs. The technicians for instance, they
had to have certain certificate that is approved by the Energy Commission before they
can perform their duty with our company…. TNB is also continuously upgraded
employees’ skill through training programs and our staffs are also given opportunity
to further their studies at higher level of institutions…..At TNB, employees are
introduced to hands-on experiences. This will expose them to both theoretical and
also practical knowledge and skills…in this sense we still need the university to
provide theoretical knowledge…
(Interviewed on February 3rd 2010)

TNB’s position is consistent with observations made in its 2009 Annual Report (2010).
In the report it is stated that the company has taken several initiatives to enhance and
93
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leverage skilled human capital in supporting the company’s objective. Career Path,
Face2Face, job profile, in-house training leadership, certified training programs, job
attachment and induction programs are among the lists of skills enhancement programs
taken to improve TNB’s human capital skills and competencies (Tenaga Nasional
Berhad, 2010). As mentioned in Tenaga Nasional Berhad (2010), the purpose of these
enhancement programs is “to position the right people at the right places by developing
the right skills” (p104).

The levels of qualifications needed by TNB suggest that the university needs to be more
responsive to current demand in shaping courses. In addition, besides offering relevant
courses, it also requires better communication and understanding between learning
institutions and industries in matching the deficiency. When asked about how UM
addresses Malaysia’s skills deficiency, the explanation was:

By offering courses that are relevant to the current needs… we also take into account
the need and demand from the industry. This requirement or demand is identified
through the Tracer Study program conducted by the Ministry of Higher Education.
And, courses offered by the university are also accredited internationally. With the
accreditation, students who graduate from UM are not only able to find employment
opportunities in the country but also overseas. At the same time, the curriculum is
designed not only to address skill mismatch in the country but also to create
employment opportunities for our students….the curriculum is also to encourage
students to be more holistic and versatile
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(Interviewed on December 14th 2009)

Curriculums at universities are increasingly being tailored and integrated to industry
demand. 94 For example, according to Pillai and Marohaini (2007) about 2,000 of UM
undergraduate students are undergoing industrial training each year.

However, the

duration of internship between eight and sixteen week does not give much industry
exposure to students.

Another interesting point in UM’s answer is, their use of the government’s Tracer Study
program, as a tool to assist the university to make educational improvements. The Tracer
Study program is an online based survey conducted by the Malaysian Ministry of Higher
Education that was launched in 2002 with the purpose of tracing graduates demographic
information. 95 Although the use of survey questionnaire in collecting information is an
effective way of getting a large number of respondents it also has disadvantages. The
reliability of the data gathered is uncertain since the information can be influenced by
several circumstances which include respondents’ knowledge in understanding the
questions and honesty of respondents in answering the questions (Mitchell & Jolley,
2009). Thus, the use of the Tracer Study program as a reference in constructing relevant
courses to tally with industries may not be a very effective instrument.

Unlike UM, the mismatch problem does not occur at PSDC. As stated by PSDC during
94

Please see Chapter Three for further explanation on the topic.
“Each year since 2002, public institutions of higher learning have fielded a questionnaire to their degree
and diploma graduates at convocation some 3 to 6 months after taking their final examinations. In addition
to demographic information, data are elicited on field of study, employment status, unemployment and job
search methods, and if working, information about the employer, starting pay and whether the job matched
the training received” (World Bank, 2007, p75).
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95

the interview:

No. The centre does not have a mismatch problem because training programs are
offered based on the industry demands.
(Interviewed on December 8th 2009)

The reason the PSDC does not encounter skills mismatch problems is that the centre
offers educational programs that are based on the request from industries. Further it is
worth noting that during its establishment the industrial sector put significant effort into
shaping the PSDC which may also help to account for the centre’s continuing support
from firms, and the fact that its training activities usually receive encouraging responses
from employers.

Obstacles that surround the efforts to develop skilled human capital have to be addressed
from the root of the problem. Thus, identifying and properly dealing with the factor that
triggers the problems at the organizational level is crucial. Effective monitoring to
support sustainable development depends on a sound knowledge development. Different
agencies have different interests and responsibilities for monitoring these various
components. The presence of institutions such as public organizations, education system,
training institutions and private agencies helps to bridge the skills gap. Coordination
between these institutions is necessary to strengthen the capacity of skilled human
capital.
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6.2.5

Sustaining Improvement

It is important to acknowledge that intersecting with the points made above there are
also issues of developing strategies to sustain improvements in human capital even with
good curriculum and communication there are issues which can challenge the
sustainability of human capital in Malaysia. Two areas that are worthy of discussion are
the need to develop skills which will survive technological change, ie: through learning
that takes place within corporations and the development of soft skills ie:
communication, cognitive skills etc. and developing strategies to avert the flight of
human capital out of Malaysia.

A prerequisite to increase innovative process in the field of knowledge and possession of
skills is constantly upgraded. The continuous renewal of organizational approaches and
preparation for integrating human capital with suitable future plans is a must in order to
sustain long term growth. As stressed by Rastogi (2000), human capital development is a
never ending process. In fact, commitment and cooperation offered by workers is the
success factor for firms. For TNB, this is the major challenge for the company.

The major challenge for TNB is to increase the workers’ skills…it needs different
types of skills for different tasks and the fast changes in technology, particularly
technology in the energy industry has contributed to the need for constant renewal of
skills.
(Interviewed on February
3rd 2010)
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Skills development has a close relationship with the life-cycle of technology. Every
technology has a certain period of maturity and skills upgrading appears to be the
explicit way of coping with this transition. TNB explained its strategies in the following
terms:

There are various of paths of skills development provided by the company to our
employees......for example through training programs and activities…in-house and
also training programs conducted by ILSAS 96… secondly, TNB also has formed the
Career Path Unit, a unit that is responsible to identify skills that is needed to increase
our workers productivity and also, through promotion activities namely the Quality
Convention where our workers are given the opportunity to show their creativity in
an innovative competition…every staff has an individual development plan…their
training, development and education needs
(Interviewed on February 3rd 2010)

TBN’s approach is consistent with the approaches of Gibbon et al. (1994), and Nonaka
and Takeuchi (1995) who hold firms in high regard as sources for knowledge
accumulation. For them, knowledge and skills gained at workplace is the most important
tools for firms to remain competitive. 97 Through continuous learning and training at the
workplace, workers have the advantage to deepen their understanding and know-how in

96

ILSAS stands for Institut Latihan Sultan Ahmad Shah or also known as TNB Integrated Learning
Solution Sdn. Bhd- a TNB owned training institution. For more information on the institution, please see
Chapter Five.
97
Please see Chapter Two for further explanation.
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their field.

At TNB, both the management and workers share the responsibility in responding to the
latest technological change. Variation of strategies adopted by the management makes
the environment of human capital development more attractive. This has simultaneously
increased workers enthusiasm towards taking part in the activities initiated.

Another key factor in producing sustainable skills is to recognize that workers do not
need just formal skills but also soft skills which will allow them to adapt to rapid
technological changes. UM gave recognition to the importance of developing soft skills:

With the introduction of courses such as soft skills, entrepreneurship and
communications. These courses provide the students with generic skills….soft skills,
communication and entrepreneurship…these types of skills are critical for them in
preparation to enter the job market.
(Interviewed on December 14th 2009)

UM’s recognition of the importance of soft skills can partly be seen as a response to the
Malaysian government’s promotion of soft skills at institutions of higher learning. As
discussed in the earlier chapter, Hartini, (2007) and Roselina, (2009) have claimed that
Malaysian graduates have a lack of soft skills such as communications skills, critical
thinking and problem solving skills. In fact, a comparative survey done by Muk and
Jamil (2006) on local and foreign graduates has found that local graduates are weak in
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communication skills, problem solving skills, technical skills and low proficiency in
English language. Among the elements in the soft skills that purposed to be incorporated
in university courses are communication skills, critical thinking and problem solving
skills, team work, lifelong learning and information management skills, entrepreneurship
skill, ethics and professional moral and leadership skills (Roselina, 2009). Through
possessing these skills graduates should be more ready to adapt to the changing
condition of modern working environment.

Nevertheless, besides it significance, it is important to recognise that it is not easy to
build cognitive and analytical skills in students. Different personality and social
backgrounds of students can make the effort to embed soft skills more challenging.
Furthermore, the fact that the Malaysian education system is based on rote learning also
contributes to the situation. As claimed by Roselina (2009), it is not an easy task to
change the tradition and attitude of a person that he/she is accustomed to in only the
three years of their university period. An additional challenge related to discussion
earlier in this chapter on monitoring of skills. A soft skill is difficult to measure
(Roselina, 2009). For example, it is quite complex to measure what is the level for good
communication or what is needed for effective leadership ability. Without clear
guidelines to refer to, the evaluation of soft skills is inevitably subjective and may be
measured by academics that have no experience of industrial culture including what
‘soft skills’ may be required to function in such environments (Mohd Sahandri &
Saifuddin, 2009). Thus, to apply these skills is not an overnight effort. Continuous
initiative is required.
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Another challenge that contributes to the shortage of skilled human capital in Malaysia
is the flight off human capital. As discussed in earlier chapter, Thiruchelvam, Kamarul
Zaman and Koh (2004) claim that the brain drain problem has been a recent obstacle
encountered the development of sustained skilled human capital in Malaysia. Lack of
initiative and infrastructure in promoting knowledge and skills development is one of the
factors that cause the brain drain problems in Malaysia. 98 It is reported that in 2006,
about 785,000 skilled Malaysian workers worked abroad particularly in the
industrialised countries (Malaysia, 2008). And between March 2008 and August 2009 a
total of 304,358 skilled Malaysians had left the country (Kok & Tee, 2010, p20).

TNB displayed awareness of the issue:

Yes. TNB does have a brain drain problem. However, several actions have been taken
to address the situation and there are still on-going processes. The actions taken
include the creation of a talent pool program, talent exchange program, by offering
attractive incentives and the formation of a Specialised Career Path unit.
(Interviewed on February 3rd 2010)

According to the representative from TNB, for the time being, initiatives offered have
successfully attracted the workers to remain in the company. The approach adopted by
TNB is aligned with work done by Carr, Inkson and Thorn (2005). According to these
authors, job potential is the factor influencing talent flow. Individuals usually migrate to
98

Please see Chapter Three for further explanation.
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different places searching for satisfaction in their career. Therefore opportunities offered
by organizations for workers to further develop themselves are an important incentive in
averting the flight of skilled capital.

The problem of the flight of skilled capital appeared to be of less concern for UM and
PSDC.

UM:

Brain drain is not a big problem for UM…this is because the management always
advertise the vacancies available and also constantly inviting competent and
qualified lecturers from inside and also outside the country to fill the position.
(Interviewed on December 14th 2009)

PSDC:

We would not say that there is no brain drain problem but it is at this point, it is still
manageable
(Interviewed on December 8th 2009)

Based on similarity of answers provided by UM and PSDC, it is assumed that,
organizations that are involved in knowledge generation are less vulnerable to the brain
drain problem as they can easily attract skilled human capital from abroad themselves
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and that their skill requirements may be more generic.

In contrast to the above answer. Lee (2002b) indicates that academicians in Malaysia
have been gradually losing their interest in working in the public university. Low
salaries and too much intervention by the government in university management,
particularly in the public university have made academics start to look for other work
opportunities.

In short,

building sustained patterns of human capital development will require

attentiveness to the development of skills within corporations to the enhancement of
‘soft skills’ and for more strategies to be developed such as those of the TNB’s to
attempt to avert the flight of skilled human capital by providing better career pathways
and incentives for skilled workers.

The next chapter will draw together the conclusions of this thesis as well as make
recommendations to the approaches that may be taken by key institutions to create and
support skill formation in their institutions.
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CHAPTER 7
SUMMARY AND CONCLUSIONS: ENHANCING HUMAN CAPITAL FOR
TECHNOLOGICAL DEVELOPMENT

7.1

INTRODUCTION

This concluding chapter draws together the salient findings of this study and their
implications for the role of public university, large local corporation and industry-public
sector initiative in human capital development. The main findings are presented as
responses to the research questions of this study. A number of recommendations towards
enhancing the development of human capital for technological development are made.

7.2

SUMMARY OF THE CHAPTERS

The purpose of this thesis has been to examine the role of different modes of skills
acquisition and human capital formation in Malaysia in an environment of rapid
technological changes. It focused on the contributions to these aims of three
organizations of dissimilar backgrounds in Malaysia i.e. a public university, large
corporation and industry-public sector initiative. The findings of this thesis will
contribute to the ongoing effort of Malaysia in planning strategies to increase the quality
of its human capital.

Chapter 2 provided the theoretical framework of this study. This framework highlighted
the importance of skilled human capital in generating economic growth by assisting
responses to, and further stimulating, technological change. The significance of
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universities in producing skilled human capital and the importance of talented workforce
in firms was also documented. At the end of the chapter, four themes and related
research question emerged.

Firstly, the specific features of a nation’s political situation stood out as important.
Applying this insight to the case of Malaysia, managing ethnic diversity stood out as one
of the most important political factors likely to shape Malaysia’s strategies for
innovation and human capital development. How the key institutions managed the
challenges of ethnic diversity therefore, became a key research question.

Secondly the literature review recognised the importance for innovation and human
capital development, of interaction and communication between key institutions and
organizations with different roles. Following from this, a second key research question
that was considered was how effectively the key institutions collaborated and networked.

Thirdly the literature review acknowledged that government and institutional support for
innovation is important. Another key research question then, involved considering
government policies and incentives that may encourage/discourage technological
competitiveness and influence the formation of skilled human capital.

Finally, the literature review acknowledged the importance of ongoing planning and
monitoring of strategies for enhancing innovation and human capital development.
Accordingly the thesis examined how responsive key institutions were to these
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challenges.

Chapter 3 described the socio-economic background of Malaysia. Malaysia’s historical
background, higher education setting and the country development policy were traced.
The challenges faced in developing sufficient skilled human capital for the Malaysia’s
future growth were also examined. Several barriers that contribute to slowing down the
process of human capital formation were identified.

Chapter 4 introduced the methodology of in-depth interviews and documents analysis to
be used in the thesis. It was also noted that there has been an absence of similar research
done on Malaysia up to the present time.

Chapter 5 provided a description of the organizations chosen in the case study. The three
organizations were selected based on their experience in developing skilled human
capital as well as their economic and social status in Malaysia and the fact that they
represent key nodes in the process of human capital formation in Malaysia. The different
types of organization were chosen: A public university; a large local corporation and an
industry public sector initiative. The public university was represented by the University
of Malaya (UM), large local corporation by Tenaga Nasional Berhad (TNB) and Penang
Skills Development Centre (PSDC) represented the industry-public sector initiative in
Malaysia.

Chapter 6 provided an analysis of the data gathered in earlier chapters. Data collected
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through in-depth interviews and printed documents were analysed into five different
themes: (1) challenge of managing ethnic diversity; (2) significance of collaboration and
networking between different sectors; (3) the role of government institutional support;
(4) need to monitor human capital creation initiatives, and (5) need to develop strategies
for sustaining improvement over a longer time scale. This chapter moved on to provide
an account of the different strategies adopted by the three organizations to enhance the
development of human capital. This chapter also highlighted the importance of
considering the character of the links between the skills development strategy and the
main players in the country’s innovation system. These themes will be expanded on in
the next section of discussion in relation to key findings and conclusions of the thesis.

7.3

KEY FINDINGS AND CONCLUSIONS

1. Managing ethnic diversity
The case study provided evidence that within the three organizations studied, the public
university has been compelled to be more pre-occupied with addressing the economic
and social challenges raised by management of ethnic diversity in Malaysia than the
large local corporation or industry-public sector initiative and there are indications that
the public university has been experiencing some success in managing these issues. This
finding was consistent with observations recorded in interviews with TNB, that in their
view, working culture is the most significant factor in firm’s efficiency rather than the
workers’ ethnic backgrounds.

The pre-occupation of the public university with the challenges of ethnic diversity was
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not surprising given that the public university is a government funded entity and as was
explained in earlier chapters, education had been granted a central role in national policy
concerned with promoting social equity among different ethnic groups in the country.
The issue of ethnic polarization in the education system, particularly at higher education
institutions has been the subject of debate ever since. The debate which started during
the implementation of New Economic Policy (NEP) (1970-1991) centred on the issue of
the economic and social effectiveness and desirability of offering favourable university
entry standards to the Bumiputera. The findings of the research in this thesis suggest that
the Malaysian education system is more successfully multi-ethnic and egalitarian than
some critics believe. In the interview with University of Malaya (UM) and in
documentary sources collected for this thesis, it is clear that over the last few years, the
Malaysian government has taken several initiatives to restructure its higher education to
promote wider access and equality of entry requirements. For example one of the actions
taken has been the introduction of a meritocracy system to replace the quota system for
intake into universities. The new system introduced in 2002 has initiated a trend in
admission of the proportion of non-Bumiputera into universities. Analysis in this thesis
also found that having ethnic diversity is an important asset for Malaysian development.

2. Collaboration and networking between different sectors
All three organizations acknowledged in different ways the importance of collaboration
and networking between different sectors as a way of boosting innovation and enhance
skills formation. But further efforts to improve these collaborations and networks need
to be made.
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Analysis also revealed that whilst public universities in Malaysia do acknowledge and
attempt to respond to the industrial sector’s requirements, particularly in offering
suitable courses and programs, that due to conflict of objectives between the sectors, it is
difficult to form a simple consensus on what skills are actually required. The needs of
industry would appear to be much more for individuals equipped with practical skills
whilst most university’s graduates leave possessing mainly theoretical knowledge.
Working out ways of closing the gap is a source of tension in collaboration between the
university and industry. In addition, evidence from the analysis also found that training
programs offered by industry-public sector initiative may offer some solutions in solving
the mismatch between graduates’ skills and industry needs. Training programs that are
developed to tailor to the needs of industry have at times helped bridge the skills gap
between university graduates and skill demands by the industrial sector. The training
institutions driven by the engagement between industry, the government and academia
are currently accepted as one of the new sources of knowledge and skills generation.

3. Government institutional support
Government support institutions played a significant role in supporting the development
of and direction taken by the three key institutions in the study. Research in this thesis
suggest that the infrastructures provided by the government to motivate organizations to
involve themselves in technological innovation and skilled human capital development
are extremely important. TNB for example, stressed that the establishment of the Energy
Commission as the regulatory agency for energy industry in Malaysia has helped the
company to progress. By providing advice and economic incentives and disincentives
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government support institutions have directly influenced the paths taken by the key
institutions in this study. The result support the view of Edquist and Johnson (1997) and
Johnson (2001) that in order to allow local industries to grow and compete, the
government has to support them in terms of funding or by setting up supportive
infrastructures for R&D activities to take place

From the interviews, in many cases these government support institutions were seen as
helpful in developing human capital. An important exception to this was the observation
by UM that in certain contexts
sometimes been unhelpful,

intervention in the public university setting had

for example in the case of rules governing

students’

admission and appointments of academicians’ which they believed sometimes hampered
creativity, freedom of knowledge and innovation.

4. Monitoring human capital creation initiatives
The problem of the mobility of skilled workers and the brain drain was widely
acknowledged as in a problem by all parties and agreed upon as something that needed
to be addressed. However, usually most of the capacity building programs undertaken by
firms only gives priority to the management side of firms’ development. Thus, these
efforts may prove to be insufficient to hold back the flight skilled workers. Furthermore,
based on discussion in Chapter Three most of the government effort seems to focus on
attracting back the talents that are residing in other countries, Muula (2005),
Thiruchelvam & Kamarul Zaman (2008), rather than take active measures to retain
skilled human capital such as enhancing workers’ job satisfaction (Wan, 2007).
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5. Strategies for sustaining improvement over a longer time scale.
Research in the thesis has demonstrated that multiple pathways of knowledge and skills
development are required in developing human capital to respond to and enhance
technological change. Universities cannot solely contribute to the sustainable generation
of skill specialization. Based on interviews with the private sector, knowledge gained at
the university is only a basic requirement to enter the job market. University level
education is the minimum requirement for getting employment. It is the tool used by
employers to identify their employees’ potential. Knowledge acquired at the university
has to be accompanied with training and experience gained in the workplace. This is in
line with the findings of Becker (1964), Harbison (1973), Bengtsson (1991) and Dobb et
al. (2008) as discussed in the literature review.

In short, the case studies revealed that a combination of skills acquisition modes is
needed in educating and grooming human capital in Malaysia’s situation. The diagram
indicating relationship of the three institutions to the Malaysian innovation system is
illustrated in Figure 7.1. The production of talented human capital depends on the skills
and knowledge gained from formal and non-formal education. However, skills and
knowledge acquisition does not occur in isolation from the external environment:
effective managing of ethnic diversity, collaboration and networking between different
sectors, sound government institutional support, effective monitoring on emerging issues
and continuous sustaining improvement are some of the factors need to be given
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attention in order to build stock of human capital for technological development.

Figure 7.1
The Relationship between Three Key Institutions
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7.4

MANAGERIAL AND POLICY IMPLICATIONS OF FINDINGS

There are several managerial and policy implication arising from the findings of this
thesis.

Firstly, a key implication arising from the findings of this thesis is that the linkages
between government-university-industry in the innovation system need to be
strengthened. However, as stressed by Azley and Mohammed (2007), the relationship
between these players in Malaysia is currently one where their interaction is
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characterised by a very dominant single party: the government. Currently policies
formulated by the government are the main determinant of the direction and mover for
other institutions. Questions of enhancing the interaction between the parties then must
be framed with acknowledgment of this reality. At the same time, as suggested by Azley
and Mohammed (2007), the ideal government-university-industry collaboration should
still consist of active interaction between each player. Universities, industry and the
government have different characteristics, and the combination of these characteristics
would keep the loop effectively functional. Thus, for Malaysia scaling back the role of
the government through a greater sharing of power and responsibility between all key
players in shaping the country’s approach to technological innovation is something that
should be aspired to. Industry as well as the university should have the opportunity to
make decisions.

To further this objective, this thesis supports Lee (2004), who has emphasized that
university autonomy is a critical element in efforts geared towards improving the role of
public universities in educating and training human capital. University administration
needs to be freed from political influence. Academicians in consultation with industry
should have a more dominant voice than is currently the case in influencing the shape of
academic and curricula decisions relating to university development. University
autonomy is essential in order for the university to be more flexible and at the same time
be capable of responding quickly to the demands of the industrial sector. Improving the
sector’s autonomy, flexibility and responsiveness to industry and social demands would
not only provide direct benefits in improving Malaysia’s stock of human capital but also
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have direct economic benefits in terms of income generation by assisting Malaysian
education to be viewed favourably as an export industry. The success of other countries
such as in neighbouring Singapore in attracting foreign students could be taken as an
example.

If compared to other education exporting countries such as the United

Kingdom (UK) and Singapore, Malaysia has a number if competitive advantages: Lower
costs of living, an education system based on the British system, multicultural society,
the availability institutions such as the Malaysian Qualification Agency (MQA) that
monitor the quality of the university programs offered and the use of English language
as the medium of teaching. Thus, Malaysia needs to use these advantages in order to
succeed in making the country the hub for education. Becoming the hub of education
would also benefit Malaysia since it would also help sustain and attract talent into the
country.

Following from this, other linked strategic initiatives that can be added to giving the
education sector greater autonomy from government would be to: (a) Market Malaysia
as an education hub in the region and (b) Offering a wide range of courses and
improving the proficiency in English language in universities. Some initiatives following
these ideas are in the early phases of their development such as APEX 99 (Accelerated
99

APEX University is a program in the National Higher Education Strategic Plan 2007-2020 which was
launched to facilitate the development of first class mentality human capital and to make Malaysia as a
hub for higher education in the region. The establishment of APEX University program is an approach
taken to groom local universities to be a world-class. With the status, the university would have autonomy
in governance, namely selection of students, and employment of staff. APEX University also has the
benefit in terms of funding and facilities. In 2008, University of Science Malaysia (USM) was named as
the first APEX status university in the country. According to Singh and Schapper (2010) “The APEX
University in Malaysia is to be benchmarked on best practices adapted from research universities in
Germany, Taiwan, China, South Korea and Singapore (Merican, 2008). The APEX University has been
established by the Malaysian government to elevate the research universities to the next level; that is to be
world renowned. Accordingly, the APEX University is to have autonomy in its finances, governance,
service scheme, and management. The student enrolment is to be based on merit and tuition fees, and the
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Program for Excellence) University, although the outcome of the program is yet to be
seen.

Thirdly, based on the literature review and the empirical findings, the thesis supports the
proposition in Arthur and Rousseau (1996) and Piansoongnern, Anurit and
Kuiyawattananonta (2010) on insufficient systemic planning leading to an ‘outflow of
talent’. 100 Malaysia needs to revise its talent grooming schemes and programs in order to
enhance its capacity to retain skilled labour and avoid the ‘so called’ brain drain.
Malaysia has tried several initiatives equivalent to those offered by the countries
favoured by those leaving Malaysia, yet those programs have not been well received,
and for some programs, the outcome is yet to be seen. 101 Furthermore, the pull factors
from the host countries have also contributed significantly to the flow of local skills
abroad. Attractive facilities and incentives offered have increased Malaysian mobility
into those countries. This situation is explained by Fong (2010):

These advanced nations (I am including Singapore and Hong Kong in this
category) have introduced talented-immigrant attraction policies as follows:
The US: Employers-sponsored visas (H-1B) given liberally to immigrants who
have at least a Bachelor’s degree in arts, science, education, and other
disciplines.
The UK: Tier-1 Point-based migration under which immigrants have to score at
least 75 points based on age, experience and qualification.
Australia: Skilled Migration Programme, under which applicants are assessed
on a point system again based on age, experience and qualification.
university is to adopt an international perspective to attract and select from the world’s best academicians.
The target of the APEX University is to become one of the 100 best universities globally.” (p9). Please
refer to Singh and Schapper (2010) and The Star, 7 September 2008 for further reading on the topic.
100
Please see Chapter Two for further explanation on the topic.
101
In December 2010, Malaysia has launched the Talent Corporation under the Prime Minister’s
Department. Talent Corporation is one of Malaysia’s current initiatives to identify shortage in key sectors
and at the same time to attract, nurture and retain the necessary human capital. Three major programs are
facilitated by Talent Corporation; 1) Returning Expert Program, 2) Residence Pass and 3) FasTrack
program. Please see Talent Corporation Malaysia website for further information on this topic.
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Singapore: Employer-sponsored (Scheme 1) working visas are issued within
three working days on receipt of application. And under its scheme 4, top-notch
professionals are “purposely” sought from all over the world and attracted to
reside in Singapore.
Hong Kong: Working visas are readily given out on a point system; the points
are again assessed based on age, experience and qualification.
Many Malaysian have gone to these countries on these programmes, and in the
process contributes to these societies’ development (Fong, 2010, p.8).

Nevertheless, through constant adjustment and revision of the brain gain programs,
barriers and limitations on attracting back skilled labour might be overcome. Besides
outlining a proper strategy for attracting skills, Malaysia also essentially needs to look at
the push factors that influence the outflow of skills. National fiscal and non-fiscal policy
instruments should be given special attention as well as the country’s policy on human
capital development. Additionally, industrial policy, and science and technology policy
that indirectly affects human capital policy requires ongoing review. The current policy
on Foreign Direct Investment (FDI) for instance, which gives so much freedom to the
multinational corporations (MNCs) in the country needs to be re-evaluated and
improved. Malaysia offers favourable incentives in attracting these foreign companies
into the country and it is indisputable that these companies do bring great economic
benefits into Malaysia. However, few skills and knowledge is transferred by these
international companies into the country. Therefore, improvement needs to be made in
the implementation of national regulations relating to MNC’S and attempts to strengthen
the capability of local businesses and firms to be able to absorb know- how input
brought in by the MNCs.
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7.5

TOWARDS ENHANCING HUMAN CAPITAL FOR TECHNOLOGICAL

DEVELOPMENT
Following the findings made in section 7.4, the following section of the thesis will
specifically focus on more specific recommendations relating to skills creation. First, it
is proposed that universities improve the standard of programs offered and also to
introduce courses that are in high-demand. The success in improving the quality of local
universities would build their international reputation. Furthermore, universities should
also emulate the industry-public sector initiative role in conducting training programs.
The university might consider offering ongoing programs that could encourage workers
to pursue their studies. Besides providing the opportunity for educating fresh high school
graduates, formal educational institutions should offer courses that are appropriate for
workers who are already attached in firms in order to value added their existing skills.
The expansion of technology has changed the character of work. Work nowadays needs
continuous upgrading of knowledge in order to carry out the tasks efficiently. In
addition, with rapid restructuring in manufacturing, the need for knowledge and skills
widens. It therefore requires continuality of learning in producing workers able to cope
with the continuous change of technology. This lifelong learning process is important to
give the opportunities for workers to increase and keep up to date with current
knowledge and skills. Universities with their strategic location as centre with the greatest
capabilities resources and experience in education need to be more than the basic
knowledge providers. Although many training institutions are already offering a wide
choice of training programs, yet, the university with its supply of experts and researchers
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with conducive facilities seem currently underutilized as force for encouraging
continuing education.

Secondly, since the locus of technical change lies in industry, the university could take
the opportunity in sharing enterprises capacity to increase students’ skills. Direct contact
between the university and industry would be of advantage to both institutions. On top
of that the work of Gibbons et al. (1994) that describe on the shifting of knowledge locus
in their ‘Mode 2’ theory should extensively apply in the relationship of universities and
industry. The collaboration can help resolve the mismatches of skills and at the same
time to increase industrial competitiveness through the producing of expertise in the
relevant fields. Industry should be actively venturing into training of work force. Given
that technology is advancing so rapidly, the academic institutions sometimes cannot
possibly provide the necessary knowledge and skills required, thus industry should
consider investing in developing its own human capital development programs. This
‘industrial human capital development institution’ would be the agent to develop suitable
skills capital that is required for the industrial development.

It is also suggested that workers satisfaction to be taken into consideration by firms in
their human capital development plan. Every worker has different training needs. Thus,
it is recommended that firms to give freedom to their workers in choosing training
programs that are suitable for them. Training offered should take into account the
elements that encourage workers to further develop themselves and at the same time
covering job related skills. In this sense, a part of giving opportunities for workers to
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improve their skills, training provided can also reduce the competency gaps and enables
the workers to enhance their career growth. Study by Kohler and Mathieu (1993) and
Judge, Thoresen, Bono and Patton (2001) have shown that job satisfaction influences job
performance and workers’ commitment towards the firm. Satisfied workers would
motivate them to perform better in the task assigns and retain them in the firm.

Another recommendation proposed to enhance human capital is for different skills
acquisition modes to have clear and coordinate direction on strategies adopted to educate
and train human capital. It is suggested that in order to ensure and sustain the
competitiveness, sharing similar mission would be able to avoid division of direction in
developing local talents. Thus, having centralized human capital planning is the most
strategic arrangement for acquisition and improvement of human capital. Centralized
planning for human capital development would be the basis in creating knowledgeable
and creative human capital. It is proposed a centralized department with representatives
from the public sector, university and the industry provide consultancy on the policy and
financial assistance provided by the government, as well as the types of training and
qualification needed by industry. This integrated approach is hoped could be the catalyst
in resolving the mismatches of skills and brain drain problem. At the same time, it is
hoped the tripartite partnership centre could be a transparent medium in providing
information to the society pertaining to this matter. As discussed in the methodology
chapter, bureaucracy is one of the factors contributing to the limitation in gaining
information for this thesis. Thus, the existence of such a department would provide
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opportunity for visiting scholars to obtain information on Malaysia which is crucial in
studying the country’s development policy and strategy.

In fact, the Japanese government currently is in the process of undertaking a similar
approach. The Japanese Global Human Resource Development Committee which is
chaired by representative from the university and jointly managed by several
government agencies has recently produced a report on Developing Global Human
Resources through Industry-Academia-Government Collaboration that focuses on the
needs to have human capital that is adapted to global work market (Japan, 2010). The
report has proposed the formation of collaborative partnership between the three entities
in developing human capital to enhance the country competitiveness. It emphasizes
preparing local human capital to be high in skill levels, competent and be accepted
worldwide.

7.6

FURTHER RESEARCH

This study has focused on the development of skilled human capital in responding to and
enhancing rapid technological change in Malaysia. It did this by exploring the roles
played by three key representative institutions in Malaysia’s National Innovation System
involved in the human capital formation, a public university, large local corporation and
industry-public sector initiative. It is suggested that similar investigations could be
fruitfully extended to consider broader institutions and in particular address the question
of how human capital formation differs in MNCs from the institutions that have been
analysed in this study.
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